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(^~l) cj>J\ ul^iiJI v_s\3 v_s^-OuLaJI clC9_*jj^jo 





(JyjfK a\\ 



jjjSJI jlaJljVl 

J^-UJJ 

aJj-la. 4 jjj jjjaJl 

^udu :A*j1j jj^a 

i_ila31 ^111 

frLikJI A-iiAJ jjjj <iljLu!l Jajiui 

4a*j*AuJI 4.&J avail ^jLk i-S j£J Sjjj^a Jjl 

JjJlaJl 4_ul.ivj ^ ic- i^-uu . .4-uj£JI ^jjLua^l 

S Jj.lv JjjULv Juill 

4ajl^ 4_xalc. AjJj ^ljj-uISI 

*Lajlv 



r 



(^1) c_>j>JI cL^oJIg ol^iJI v_s\3 v_s^-oJLs2J I clc^-^j^jo 






JjJxSl JjUDj (illftSI 4_uOuaaJj j«utC. <yaJI Jlaul ^bu 4& (JJaflj 

(jl^aSI (jk 4JVVJj jaAH jLxAjVI (JJua aj l-luj 4 _uj£JI JpULaJl qa 
uja !21 AjaiH JjUIj U* . .((JjiauJI :^bu AJja^ aJUJia. AjJj Jjlxij 

.Sjjjia. 4 jjj Ajjj J^Lk qa ^jjuSJI jljaJb ULtui (jJi]! 

. .Sjj^aSI i-lA (jc tlu.Vvj ^uuit!l jAj Jji! AjuI; 1;j>ua (Jjj i_fljj-u 

JajAu :c£p»1 sJjJC' JjjULaj . .(c-iSHl ^adll) AHjjjjjiSl 4jLiH JjUuj t£l]j£ 

— ^xuuuitSI A.&j.av.alt ^jLk t_iSj£j Sjjj-a Jjl — «.Lai*JI <LuiAJ jjjj 

JjliSl — A_uj£!l — JjlHJl Aujllaj ^s- . .4_uj£JI g-uh^aH 

siA (jfr 0 I* 3 ' W 33 <-£j£j ^t.ua'iH 4jaiH JjUu jjHlj sJjAa. JjiliH 

. . 4_uj£JI 4jLuh*J1 



£jauJ) Cut dljj Ha Jjfij Ujj 



(Jj-v^H XjS- 



i 



(^~l) c_>j>JI <=Lj_^juJ I3 ul^iJI v_s \3 ^.s^xlaJI jL>icMJ clC9_*jj^jo 








(O Lplc Osjjoj u^j^ls oIsLoJjjJI ^5 ?j! o-° o^^9) ■ i.S'Jbti Jgiij 

tLtxjuaJI y_sS CLJ9SJ] olAJI £>jji> JjobjJ 



0 



(l~l) <=Lj_^juJ I3 ul^iJI v_s\3 ^.s^xlaJI jb»icMJ clC9_*jj^jo 




OjSl! Aoa1*J1 Ajjj!1 



VI l$j jxajj 4_Luali. <jc. Ci-lajj AjSLij^V! Ala»a ^ic> AJULa Cil^j 

JalfllSI (j^j «.tai*J! <j£aj iiu.Tk tAjili CiblAj Ala IgJL <_jj.ll OIajaII ^la.jl <_jAj 
(J la Lataj t^jj^l ^ic> Ujlxuij tA_lui (jjaL ^ Y“ JjS Splwfl Ciljluil 

.Cjj^a!l ,_£A«a A_Laj-uj la UjVij 8 ! Ajsu <aj j^La-i <*Ak^aj laAjfr uj^all 

A_uj£Jl AjLJkaJI »AA frlakil CluIj iAjIAj <jj£l! <jl i—ijlaaSlj CituiljAll Cl! A AA2 
<_j!ill AjAlaJ! Objkill <j^lkj Ijlu! ^Ullij cA.j^UH CjIuiLaII (ja <_£Ala]| (jU^lli 
AJV lj! < )a1ui1j J-uiJJJ UJ^JI u' ASjjj .JjVl Ala Aja>^a UJ^JI cf^Aj 

(jl\ Sjtall CiSjauj lAA CjAAjjj AJjSJI sAA CjjajiII <aj SAaJj Ajj£ IAj 

. . . Ci!>xaj jiijaJ 

^ji JjaJu Cillj Vj "AjAVj" Ak%.l IfL ,jJl!! Cila^all dJG A-aj (jVlj 

AjIaj <_ji CjAa. <_£a! 1 jlxAjVI Ia^J <_£A*a <A!Ua ^UlLj Jaa liajj ^1 

. jjSLj JAJJ tlAA liajj ^1 j>ai— » J1 )j V 



1 



(^~l) cj>J\ <=Lj_^juJ I3 ul^iJI v_s\3 ^.s^xlaJI jL>icMJ cic^-ljj^jo 







qjo I_Li OgSUI ul Jqj-MJs L09J (_5\ jj>g 6i\JgJI AlLsJ qjo Og 5 UI jgiii Jjuoj /x-ujj 
IpJj ^jJI glgjoVIs i/)lc O^Jj ^ T (jjo jJiSI JVb> oljjaioJI 1lJ.5L.jaJ3 &-^9J >oj ci-laiiJ 
Scientific American L-c^uJI .cAJi > LJI JI>j V cuijj 



OJ^iS Ajjjjl 



M t ^ C ^ # f « ij . 

A-ulj-uuC- Ljljl^jajV! (ji jA j Jaj-uaj cj ujji ! jU^jL )JLu jl (jidj V CJJ^I \juh 

OJ^l lift (ji Ulj^ (J^ lAlali la Ijlj .^Uaj [J\ Vj S^Aaj 



V 



(^~l) <=l_i_^juJ I 3 ul^iiJI v_s^9 v_suxLaJI jbticMJ clc^-ixi^jo 



jla SjiJl (jA PfjA J£ (ji j»Uai]| tjjj lljlfl 

4&I UJjj qiaLoiaI) <jaj ll&j tAjuoSall l^jjjj SjfcUa (j) <jjJjj (jjjjUl 






aSj 4J <jjib o^JVIj CiIjIauJI xjAj :4_utftj (jfr ^buj (iSjLu Jjaj 
jA *i] *U1 V ^£aj 4ill ^SJj * jajifr «.£«ui jAj t&M, Jjiaj Ai^Lufl <U £$3 
jAj jUa^M ‘LSjJj V * Djfj fy-i jAj aj-^^ <3^ <J^ 

.[^ « V— ^ * S :^lsuSfl] /a 3a 111 jAj JlyoiSfl 

^AaLLuu (jl^ail AaJ Jj t<jj£JI AjIaj IajI "jladijl" 4_al£ j£jj ^ 1 (jjall Ia£Aj 
AjjiL <j]>iL5l Ajc- jjc. La IjAj t(jj£iS AuAjAaJI AjIaiSI jc- jj«. 1\1 (lijj) 4_aK 

(j* [\\*yj UaUSjaS IBj LajLST <jjajVlj OljUJJI jl ljji£ Jjjill Jj £4jI) :^JIju 

.[V* « : f.LjjjSM] *&*■* & *1^1 



A 



(^~l) cjj>JI <=Lj_^juJ I3 ul^iJI v_s \3 ^.s^xlaJI jL>icMJ clC9_*jj^jo 




Oli) dJUjJg ijlojJIg l _5w3gaJI gtjuJ Jj i/)Uaj lSI Qjiiu 9I Cil oioj \l oljbtflj\l[ 
1 _Sw3gaJU ig^rg cijLJ jbsiflj\l| gil Vi.no /x^jol Aitj-culj Ogilo^tj i_i_>2jl cLoJLc 

i^^Jb C19SUI cuIaj (j_C uljJill j+C- dJUjJg 'Tljbtfljl C19SUI cbljj ugii 'Ji-Ss 1O9SUI 

LolSL>[g jolicu (JJO 3 jaS £u_<jjlJI ,_sJ| j+jSij ^svjJI ^IjoJSUI OAii) Jjoli9 



(jj£i! bjuAA jkujjj Ij-ali itniv t*U CiljLuij jl $.Lai*Jl sia.j La liAj 

JS4 ^Jc, (jj£S) ^ £jjjj SjLaJI (ji Ayujll CulSj iJpLaatJI jjjjjaSJI ^llxLuiL 






(^~l) c>>JI ul^iiJI v_s\3 ^suxLaJI clc^-ixi^jo 




i^lsu AJjAj 4jc- jjc- La lifcj .^l£vb Ajajj^ (iha» 'ui^ ^s-^-uj' 



.[V :CiLjliSI] ^tiSlkil Cilj 




!_5J-C £j£ij ColoJI i(jjj_»jaJI ojjLL Jj 3 jp lo; Ltx$ cu9 lSaJI Uj^ JS!_<jj gji liii) 

ijJuiajoJI .jl ^jOuLjujIj OJl^J3 £ L^juQSJ jI^jjOuLjuJ (j JlCLul^ £ ^Lj-jj-ULjJ I J OQjiS> 

.Max Plank Lab 
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(11) c_)jaJI ul^flJI v_s^9 v_s^joJjdl jb»ic\L) ,_}_»j*SJI clc^-axi^jO 



JcLilSI lAA Jl; Vj tlg-ua*_i (jC- bJajji. CjAcLuj jjliijVLi (— jy.,u.a'iill liA Iaj 
4Jj5j (jl^l 4j& jjC- La liAj jl^aluib ^-uiL jj£!l jlS ^HSlij .^jJl 

.[tv :CiLjliSI] (u jju-j jJaJ Ulj JuL UUIjj aLaLJIj) t^lsu 

A_LuaLa. ^jAj ujSAl sJjAa. A^^ali j C- Uj-Ia. ^bu 4S1I <jl jA luikii ^ 

Aa fr jjC La lAAj $.Lai*Jj aAuaj ^Aua J£uj AjjAxII ljLvja]! ^IajI 

Lj 1A3»SM U1 .[^ :jjjUa]l] (j^^l c r i ^ *LaLJ!)) : ( _ j JLu AJjL j|p]l 

! lAlp LlUj ,^1^1 j-apl ^ 1 $j Cj>a 

la Jja-aS Ja ?AjUS <_ji UjAaj (j^ajLoaJI a AA 4&1 jjAi. IjLaJ J$.Luul laAj 
l*ji Ja^U AjLluJl CjIjVI llLab jl lijl UjA dllA (jl p Aij*-aJ|j £jUaVl 

(jl ljLjI lg-La i(ljjAia jjlll JJ : ul$V lilaJjSf 4^a.jA 

^\ jl j»l2 .[^V :J}jUall] (3*^ 3j^ ‘Lj]) ^LLi 

Aaj ^s- <j-Li!j ‘A_uj^l JpULaJl ab A ^s- ^xUajj $.La1*J1 aVjA Jja& 
I^vLuiVl jC- (jjxSliaJl Awil (jA jjjj^Uij Lajj (Jj jOLui*iM ^J1 ^agjpaj jjjji-Lui 






(l~l) cjjaJI <^LjjjJl9 ul^flJI v_s^9 v_s^joJjdl jb»ic\L) ,_}_c*SJI cLC^j-ucpo 



Jal^ua ^jl\ «.Lju qa ijlfr j <&} (Ajjb SlJA Ukvj jl ^bu 4 S 1 I JLuu 
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Q~l) ul^flJI v_s^9 i_s\jO-LaJI jbiicMJ 



ja-ui, j 




q.J-C iJijSLijg n-jkjjs^zJI iJjgJbsjoJI Ijji J^> GJjJjaJI ^Isi-aJI u^sti ^jSLi-i^aj i_99_<jj 
ul s*_s\_<ju lS\J ^3 '- r *QjJuo ijgJjsjo l jjjucxjujJ l9 .<1sld LijlSg vjS 

t^svjuljJI | _)&sli qjJ \jSu i_s^suj >-S9_>jj dUjJ iCLus <-jjlisu 



\r 



(ll) c_)jaJI <^1 jjjJI 9 ul^flJI v_s^9 v_s^-oJ^zJ I jbiicMJ 




jl£j V lTu.^1 JLa ji JK (jjJ <>JU cr ^2 Ui^S ^ 4 S 1 I l^iK «.Uwil 

lg_Laj l^_i2 jSalj (jl <&) Uj^jI (^1 4ojj£J1 CibVl <jl2 (ilSiSj jsui. j 

l j\c- j^-ujj i_io£ j . J^jlj (_i^j |j& AiLa^ La2 Sjajua 



4&1 jjJ 0-« auu A^Jj 



(jl£ IgJI jtubVl lAAiul LaiUai tLjjJLuJl (j-OuaS ^ JjjL £LjjU IgJ (JjjauJI 
A_iic- (jLaalui UJUmi 4-ua2 j^Jlj Ljjjj tA&l (jj J <j-a 4j ia-uijj a-ltfuj dlwtiu 
): Jlij Jl*i (jjJa-utj luiUl Ja.jj Uui AI 1 .L 4 <il!j ljAJ Lailc. 

<-A£ f<jr“ <3^* ^ »#»' 

,.(^2 (JjUiill (j C- t yt>lua2 ^JLat'i (jUaluJI ^jjjj iOil (jjJ <j^» (jabuiU (jjJ^uy 
U £J*jj o^JVli Ci\jAuil\ (Jb $. 4 ^' 4ji IjAa-uu VI * V 

lJA .[t fi-TV :JaU 1] <4j jA V) *U) V iftl * uj^ Uj UJ^aj 

jluJ ( _ J iC' Jjj Jj t jjiiklluati 4ll jLc. jl ^UjjSM j! (jLutl is ^ ^ Jj&l 

‘ul>®^ (j^iajj V (jjiSI (illSji (j-a JjSk 1 (>u jjjlaJlj CiUljjaJI ,jJaju (jV I.1A.1A 



^ i 



(ll) cjjaJI <^1 jjjJI 9 ul^flJI v_s^9 v_s^-oJ^zJ I jbiicMJ ,_}_b>^JI 



((jjlaULSI fA &l!j1 Qua\ fA illJjl) :^.'i& ^Isuj <AljLu Jli AlliS 



.[WA ruil^M] 



aift Cijflt 1i£ftj (JjjauA! &ftJj^uij ja^jjbc- ^jft]1 (■'i jft f^S- j£ji AAAgJI lift 
■U^a UAjaa l_iA2 u^C- Jjj La-lic-j iAJjjL UJJ^ AJjL A^J5U 1)aj <jaa*ja!1 

Aj^Lj (jjxauiII a Aft JjLu <_£J^La]1 JjLuJI UjA^t (j& (j\ ^aluij Aaifr a5s1 LS^ 

u& Sja o^3 Ij>Lj (_jJbuj djU2 4&1 Iftj^j (_)AAuJ1i . (jljiSt (jA IsuiajA 
(jjj JaISJI JjjQalSI Lg_j2 AaJ LaIc l^lallj La-lie OL*iM J_saa. CuISj ^jljASI 

.UjS jJiC' AjujI Jji ^jT)aSI Aj «La» La ^jjjj A_ma±!| a_la!*J 1 JjjULaJI 

Oj^«J Lf? t 



jaaJI iSjis t<-jj*J1 JjjJLII u* >4>^u (jaauJI c£y uj^t CilS>»i JaIjj ^iil <j] 
^aLoj (AlSUft (jj£j J ,j£aaJ1 <ja AjS (jlaj (jLuuVl (jl£j LuaJ (A^pLij 

LgJ (jiiYij ^JaauJI V) :JL3fl A_ujS AjLiLa. (jc UjAa. ^Jbuj djLu Aii) (j£Jj t Ia^.’ijj 
L a liftj t,j£Aj V UjAJI SLiaJI Lai (jla.Al-yj La-lit AaLaII ^jj V] jaAjI iljAj ,ji 
(jfr LaLaj i. illAj (j^ajVl J^a. (JaajjISI SjjAj ^i31 jIAaJI <j1 Lui AA2 LuiL lLlu 

(Jli dilJjJ iAa3 ^ill (j^liJI Aii2 (jjli-a Jii2 t^jAAuJI Jja (j^ajSM AS^ 
^ 0 



Q "\) <^JljjjJI 9 ul^flJI y r S^S i_S\XxlaJI jb»lC\LI CLC^jaJ^jO 



<Ul£j jjA llaj 1^1 Cu£ fjjj] ( (j j VuVi tills tjh fcj) <iljlu 

:<j^ljiLi 4»al£ll (jmAj (jj^^xLuu (luiU) *L<aall 

u^jVl cSjaJl t-i^UJl £jli> Uj^js^ Udjfr *L2aftll Jljj j)" 
l^jt-u-a. uSljSJIj ja&IIj (JjiauJI JxaUj dlil (jl\uaj * Uadi I ^ (JjVujjj 

* «.IL tiUllA Ull <jj£ll s.Ua2 Aa^jj V 4JV AadjiU AaLlui ^.luij 

t-alJAlj Isa <* />Ue. tiljij Ua (jjsj tAiUallj SjLaJL JjiAa <jj£ll «.1^S qa 
tjllll Vj jUill SSjij J ^ <^*Uj g - ^***^ V) t^lsuj tiSjlu Jls ladle. ^lill Isa 

• [* * :o-y] tills jtytj j^' <jj^ 



i n 



(ll) c_)jaJI <^1 jjjJI 9 ul^flJI v_s^9 i_s\jO-LaJI jbiicMJ ,_}u>^JI 




(JjJSjjjus <Ujo CiYlJg OgJj° Ld>>l 29 gJ-<j ig_ujlg O9S ^svS £u_«juj cu^iLo cbjb 6 £ l jjjucxjujJI 
CLC9X1JS10JI Ojg qjo clSjoJU ^,A qjo jJiSI Ojj Igjl cL>jjJ ^tLisj 1 gLS uaJI 

glo 9 L^aikijjj cL*jibsJI Lol n>b OgJj OgJj OgJj ^ IpJjg gl*jg £ ^_A-JkjUuO_JkjjJ I 

cj jls gJ <019 (_5JLc /)I>C g-L$ <Oj 0 Ojj uL^O^I OlS Iil 9 iL ybj\JI <OjiL> i_a sz*o TA 

!clL>Luu Ojg lSI /)I>C 9-L$ TA* * ‘Ojg gl*j <-99-»ja9 (jjjuxjuoJI l _5\JLc. OjjjJ2j ul 



<Ujfl t# iu tjl* Ji,V :' iS.' JsJiJlj I^jJIsuj djLu JlS 

.tSUiS j^aSI Aj^pkj Cilj i_a5jjlui (JjjaulSI (jl 1 _ 5 _ju Y ^ JiV) ^bu 

>v 



(11) <^JljjjJI 9 ul^flJI v_s^9 i_s\joJjdl jb»ic\LI 



J dliA (jSj pi jjIuJI OjSII <ji lijjs-a (j£j pi Ija 

1.i£A Aa.j J (jjAfljju (jjjliSI (jld J J jl Ajlgj d!UA 

Ajjl^jj Jjjlxa Aidaj Id JJla (j£Jj tA-ilgj V La j-alutLuij 

:Jli Ijla (^L*jj djlu dlli [YV (p\jfrl\j jj djj ^a>j ^SIjj) 

pj J-la-a (liflji JJLxa (j\ [Y IJC^Sl] (J4>V (J?/aj %)$ J^a1\j w i-u Jl Ja-ujjJ 

pjj Cj-Lxj 1-lAj l^utAj jjZZij 1^_j 2 Jja>$dl JjSjJl JS (jj*Aud aJA d\fr“uJ 
djJU UAj . [^ : jjj£dl] (OjjS (jdadd |jj :4jjjL A^aLall UjJL^ dilj 4_aUa!l 

.4jul^| CjLalSJl a^A Aij 



^ A 



(ll) c>r?JI QjLJuaJ^ ul^flJI v_s^9 i_s\jtxlaJI ,_}_»j>^JI 




Ip-AjjLaJ Jg^ jSJl) 9 i^L< 9 jjo 0 , 0 *T,A 0 gly (jjjuooujJI cjJojjj l _ 5 \l£ Ojl^aJI 
9 J 9 .Qj-JaiJI L 09 J Y~1g tlgj_uj\l| J cc> Ai£ Logj To JS 4LolS Ojgi /xlig iLi>jl Jjuo 
t-j^aigJIg i^bgjjo cL>ji ugJjo 11 qjo gaJjJ £>jl_pdl bjj>g LgjJoL ^_ 5 \J[ LJL>i 
1 l^OHVjAH ♦ Lc (jjjuoouijJI Asiy) ^JJO gLS OgJLo lo* cisLujuo (_ 5 J^ g^gli U^ji ul 

!_j_juulJI LJ 1_Xj> ^j—uuLuoJI °S l_>.).L o J I (^h-O gJLS 






(iSjLu Jli La.ljx2 t e.L*l*J) 4a]1 Jj^aj La jaJ JjjUaj l^Jl Jaa^U ObVl sJA liLalj Ijj 



0 jLc> Oj£j (jbjaJlj ‘C (jLujjlj (jjjAulSl A^pi 4_ui ((jJjaj 



1 ^ 



(ll) <3 JljjjJI 9 ul^flJI y r S^B v_S\jOuLsJI jb»lC\L) 




$.Lai*JI La 4 _luiS Aj^p. ^jjju Jjiij jjSjjj ^jlutjj Jla 

djxu Jj tjjfl (j^s Afijau <jl£ La£ ALL Li CumuI (JjiauJI o' IjJLaj UjAj 

A_uU A^p* IgJj iS^xaII j£p Jj^ jjJjj tS^xaJl 9 -1A ^ ^_luijj A_uAj Ac^uij 
Aiaij ilxjL djxjj kcr uixjJI jiluL^I ,ji Solar Apex ^UkJI Aaxuu la alxjli 
<4)Lu 4S1I o' * j ‘ |C ~ v'Ai l^jjxujj (LujU AJISj ^Laic-) aLai*Jl I^.jaaaj 

JjAjj tljjfl j*ifr AxjjI Jjfl (jiiawll Jj43.LSl cr 4 ^' 'AA JjlSal ^ o^^-J 

u) : C>y] ((V^' >0*^' <2Lj jfliuJa] c£>4^ O^ 4 *"^'.}) : o^'*-' 

.Au*jj UJ 4 ^ Y ® * AAaI£ SjjJ Lujxa j£p Jjaa jjAj o'*- 4 '"^' 

9 . 1 aj t 4 _iJlpA| o'-uajVI o'-L^ ^Lu^u AjJlpAl A^p. dpuj o 4,4 *^' ®^ 4 > o' 'jAa>J 
jl ^AlxuXaJl Aij 9$^Sn y ^yua I^Laha (<Llui ojjla ojjluj SA^ljJl Sj$JI 

djbj AM £)£ O^Jj JAjIij jjsuj o**a]Li O' 3 '-* ^'Ei^aII o*^ ‘ub®^' J 44 *^' 

Jli Jj tJA*^J jl JAJ (Jaj (c£pj : J»S LaOj*2 tlJbl JAaL V ^Isuj 

.AjJlpAl A£p ALUa o' ASjJ 



Y . 



(ll) c_p*JI c^LJuaJIg ul^flJI v_s^9 i_s\jtxlaJI jbticMJ ,_}x>^JI cu:gjxigjO 




c_pr 19 ! jljjoJ-ujb /)lc ^-jujuoJ>- Juuo Jjcxssj /jgAtJI Q+su JjuO /xasj (jjjuxjuuJI 

diaJI QJO9J9 ObLJJ g_0 J * iJLjuUjg ( _J L^jJ I3 JjJUl ' ULjuUU tl_ijLj> ij-D 1 _»JU I 

ld>\JgJg < <=Lsajj\J I Jg-aiJI '-jL^juaJg <b 9 UcJlj lAgijgJIj liJuoJ 9 iCilgj-aJIg uLujuMJ 

gd> />j%j OgJjo '-ftJI c '-»-o qjj qjo joszj lgj| .lg-i9 6lc> 6Xoj>lLo 6jS (>3jVI lOulSU 

ijJi cuj^o ciljjj i_qJ| To A Sj tjJLc (jjjuxjulJI gAsgjJg (<bbjJI i-jja) Lu^Ato AJlC 

.ijgAtoJI >$jjo 



Y ^ 



(11) c_^aJI c^j-i-uJIg oljjiJI *_svS v^s^joJLszJ I JjVill ^cgjujg-o 



4_ulaJI ajjAll 



4jI$j IgJj 4 jI.1i IgJ U] ^buj djlu 4 S 1 I lfcp-uj ^Ul (JjauiII <j) 

Ia)3*jj 1 :Lull Sjjaj ^ Ja.j jc . JjL Uc- jA Lad tj-ac. IgJj Sjaxj 

ij\ (LilaJ $.La) ^j»«aj [ Y i — Y Y* : Lu]1] (la.LiJ «.U Ol^aaba]! ^ * LilAj 

(j^s ulljjaJI aJA Jjj*jj ^j£j ^A ^uAuiSIi . LiJC l^jfr «.la 



LlSiSj tjJaAJI Jjlij J’uiulij t i'lVnl LkJt CilfljJaH (alaJI jlij) $.LaJl 



(jja llSjjtj) (jAj Cj)j-a*-aJ) (jjjj (jjtAuill (jjj %) cr 5 ^ djlu 4^1 ^la 

Lit |>jjc- ilaJi «.U) jjjiJI «.L*]1 Jjjj <jjjj tAAn^Yl ’CiVjj^aaJaJI 



Y Y 



(ll) c_)jaJI <^1jjjJI9 ul^flJI v_s^9 v_s^-oJ^zJ I jbiicMJ ,_}_l>^JI 




sloJI Jgjj ch-'S 9^9 £bigJI ^Ij— * jjJ I (Jjj i^JLsiig dJjLj “^III Jojj ISloJ ;Jlg_«jjJI 

OjgjJI itloJI 6jgi Liiigjcxjjjl Ojgi dUUji ul IgA^rg tLalszJI u[ 'TslooujJI qjo 

ijJI JijJj o-° Jg^sij Lg_tSLJg iCLiiolj ^sv9g I Q-lo-uj ,_ssJLc. 4jjti tloJI cLuCxS ub Jgiij 
oLjoJI O-iji pz+Li jlpj\Jlg oUoj-aioJIg jbtJI qjo oLJo^JI qjjMjo /)lc J5L9 ijj>l 

. (jjjucxjuijJ I Jjl&j liiJLaii clJjcxszJI OAji> JSg ijJqjoJI Jjjjg i-QiSLiJ pj g^eJI ^jJj Asi^jJg 



rr 



(ll) c_)jaJI ul^flJI v_s^9 v_s^-oJ^zJ I jbiicMJ 



jr )>ui 



(ji aju j-a <Luaaj ^c-aiL (jA ®Jj2j .laluij ^Lu^a 

(JjiauJI (jC La-lic IgJfr £uL 4 a^Lalj 1 

:Lull] (IaIAj Ia)3*jj 1'i\».>j) : ( _ # Jbuj djLu JjL I^uiauu if. Lf JaA ^[y^S 

j/a3j l^_i2 iajjj *\juA\ <ji Jxi- <25jUj) : LJaaf JjLj [ \ f 

Jjiat ujjJk Ijjj :^J Jli <Laj& £jj IjJUwi i—illak ['W ,ijjji 

— \ o :^jj] jjxkj 04^2 J^aJI l)*4j * iSUla ^IjIaui jJLuj 4 I 1 I 

4 jSf (jfr (jJiiuL*]! jjill OH jj*a ul^' u' 4 j* 5?1 oAA . [ ^ “V 

.AjjUall ^luxa fjX Laljj AjuSi] qaKkj (jl 4"ag a Jjb 



Yt 



(ll) c_)jaJI <^1 jjjJI 9 ul^flJI v_s^9 v_s^-oJ^zJ I jbiicMJ 



-L>gj J^> (Ls-liiig) qo.*o > ( jjjuxjuoJI citll Ol oLjj\l| C*iL Ltxo 

O I lgJL>g OgSUI ^s3 /jg^tJI cLoJLszJI lo.U£ .psu Tgliiig j+t- glj-mjg gld>g glj-uJ 

CiiiL>- A9 *_s'-g3 iJu^Lijjo *_s\S j+i 2 J (j^juoouijJI ul lg.ij>gg /jg^tiJJ g^lgjl dJULui 

iLjjiij /)lc OgJLo v_9\J I Aej IpJjcxC *_ 5 \^jjj_ujg Uj>Qj />lc OgJjo v_9\J I Jj3 

(jjjuxjujJ l9 itlolsjJl oLouijJiJ guLijg Jlg9l aid) 0 SJ 9 <^Xll \l| I^joJL sj cLULUi^iJI il-CcVIg 
cJISg cLoTc Jcaii dJUjJ i(L^jL_<jj i_s3 *_S'-L2j) >. Q.^< in ^s\Sg gj^giJI <3 jo3 ^svS CAJI 
:\lio OgJgaj /u^JjaiiS (jjjun-UjJJ /x^a^jg ^3 cLUljiiJI ^IjoJLSL) I ujjloJ OgjoJ-^-i-u.) Ljuli 

dULa> LoJjj .The Sun is a huge, glowing ball at the center of our solar system 

/jgaii dUtuig igj^g lSI Ip-iS ujjlJ cbg_uj i_igaJ ijJ| CjJg^ij /)g^ej dJULuig cU9b> />g^tj 

Jg9l dJUjJg CiljJiJI <33:> dJjJu Lui>g iguig lSI IpJ ujjlJ ^sOgS jLc ijJj cJg^ii 

■jjJuJI l _g^j_iuju Ojjs^io <OLoJS (jjo <3joJS ,JS i-SjJ uljjJI Ijji ULob gJ loJli 



Ye 



(11) c_)jaJI ul^flJI v_s^9 v_s^-oJ^zJ I jbticMJ 




jjaa< all AjI^S 



4_aA£ ,jC- Invij 4jd!l * qa py»,A jj\ ji Jaa^-aJI (jj^aljjJl ^1 U*_a.j jj 
^^2 (JjjauJI 4j ^»jAj La lAAj . Mj '%a& AjsK UUsua ji JaaiU (ja-uj) 

. JjULa jjJ Ulxa AiUaJl aAA li] ^AAj ^jaiuJI (jjj>LaJ 

AjuuiV ^ajxlj La-llfr Lui l^iaj tjjjiaaiSl Li! lj-a-isj CiLaAiJI qa AjA*JI dliA 
aAfrLuia j»ALutij Lalajj Uiuta. L£iti. ^S- jjjj AjuiSfl eAA (jl2 (jjjaui!! 

d) {Jx a. . jluta^U ll* lAAj "^j" d^- 4 ^ ^Lijl L£laJl aAA 

. (jUajj-bl (jA jLubVl ifAJ 4J1 ijj.Aa. Ij&wuSl «.Lai*JI 



(jlfl dliJj t^Uax!! jik j q^\ja\ Jl.iic.lj (jjtadiil (jjaj*a!l Iaajuj ^jjjl (jjal^aSM qaj 
?4_axiSl aAA 4_aj2 £f$\ Li2jC t j*-uu ^jl dj J O' 4 LuLa-a ladle LI! ^AAj (Jjiaui!! 
Jj 1!1 Ja-bj jd^li d -4 ^** 4 ^ jibaj) :AjV 1 aAA ^1 <_ J *-a Ijjlajlj 

Vj Asu V <_,!!! fdu!l aAA j£uo! Lidc dll d- 4 d^flj 1 $jA2 .[VT :^jA|^|] (jl$u!lj 
IjAau d!j ajiadLui La J£ qa :a^uiloa 4j!Li!l AjVI ^ Jli d!i!j t^^uaaLi 

.[V t :^jA|)jj] (JUS! d'bdVl dj lAjdav" V dll Aamu 

n 



(ll) cj^dl cUjujJ^ ul^flJI y r s^B v_s\jCxiaJI jb»icMJ 




oLjtxS CajJ Ipjl clolsdl Jgiij cbLS i_sv9 tjJlsOg dljbj c llll LjA^- lSaJI (jjjjoouoJI ojji 
0.0>-lg cuib 0 JuoJ (jjjuxjuuJI ciSUo (jjo IgJoAii-uju Ol ujjUJ jA 9 gjg i^isllajl qjo 4JjLd) 
tjJlszjg dJjLj cil) Is .JjoIS Jiiuaj ctjjUaJL _pji>_Xjg_^J clOjj uJI qjjo OJuoJ Isjjjo^r p^-LaSJ 
ciSliJI ul />gjJI /xiaj o-a^ig n_sObaioJI JjojzJI Ijoi U ( jjjucxjujJI U 

cuj| Jl9 lilo dUjJ HjjjUI ,J5U jSgjjog (JjLbjo Ogi o-°) i_sObtx5 jJu£bo c: L<_julLj0^juJlI I 
.[T IJlCjJI] ((.^uxjuuuo Jj>\I sS_>^ej 3^> ^joJLllg l jjjuooujJI j^suujg) iJUj < T l _5JLszj 

sJAj tl^.Uc- «.Uj| J£uu ‘Lujj^a CilJJjj Jjllaj JL3bj 

J bajj j»£jj t4_uaifljj aJJUjj $.lij| JliJI Ciljj (jfr <LauU CiLiiiijl 



YV 



(l~l) c_)jaJI <3J_jjjJI9 ul^flJI v_s^9 v_s^-oJ^zJ I jb»ic\L) 





J Lajj <_ii£ Jjjjj Jjju Oj^dSI |AA (jlfl alUaiSi jJjlL V Cijj^aSI 

<AlSi£j AjLia l^.Sac- lixa <jV AUSj^aSS lIiIjjjISI aAA Jia JjUaSS ^jaUSl 

aAA <Jla aLjli (j-a jiuaj Jjjlxa J£j t4_uj^a CjlJJjj Jillaj ja-uJI 

!!jxl£jj lift <_ji t-u^ <jjj 



0^ JpJl Jj3 j£iUj aAA <ji j&U (jl (jaiaj«a£ US Jpu (jJUSUj 

(J-UuiSlj <j*ajVl ^5 (JAJ OljLaUUI ^ Mj ±a_ojj all) (ji jj :4Jlijixa 
aAA oj£S u' <J$3 .[^A (UjSJaSIj cJUaJlj j-afl^j 

?OUj\-\<aH aAA 4 jlL (j&]j ^bu a& Jja-ujj ^.j ual ^ Cilj^aVI 



IaLU 



JAj 4 ini; v St aAA jc. A^l (j-ajl) <A1 Sa <jl£ Ja :Jf.luuj (jVlj 

^ic> (JjjaulSI aAA j;pbj qjjjujISI J-»& Ajuala <A2 jAj 4_S£ ^JUJI ^ AaIj (jLuu) <A1 SUa 
aAA (jiii (j-a jA AJV UjAa. ^buj iASjUj bit <j£Sj ‘V jalaiU ? jLla (j^ajSM 
(jfr UaAa- IaIa! YjjjliLaJI aAA (jC- bii UaAa. SaIaS (j£jj .US lA^iUui <j^ jAj (JaaUiSI 
(j-a Ajjjjj alaJl jaikij ^ lAjjAj a-LaSl SjjA lA^jjbj l^iaCj (jAa*j*Sl 

(J-haulSI y*jaij) Aajlxa AiUa 111 ^Aflj lgj| (jAa^uSS jjA (jC- UjAa 1 A La! ? aba^uSl 



YA 



(ll) cjjaJI <^1 jjjJI 9 ul^flJI y r s^B v_s\joJjdl jb»ic\L) 



(jfr Uu-la. |jLaJ I A AjI^j (jC- UjA^ IjIa! ? JaaIIj 

? JjiliLaJI aAA 



Lajj J}j2a 3I ^Qai3l |AA ds ^buj djLu 4&I jl djAU t-AA^JI 

(Jj^> QjhAuiiy^j : ( _ # Jlsu Jli «. ( _ r uj J£j jjolc- jjjfr JjJH (jj> jjialj jA 

0& V ! jluuVl 1 $j 1 jlajl : < _ r iau [VA jjjxll JjAAj ^133 l$J jaluAJ 

till 4 II Ifc^Xui LajI ..V ••JjSn Ala 9Jja.j^a IgJ) ji Iaj£> CAa>j AS (jjtAuill 9AA <jL 

4j4“ <&l JjJlj * </£*■“ laAjfrj JAa^a Ja*J 

. UjjASj UjjLua USLacA ^Ifr UuaVxua (_£AJ1 






1- Estalella, Robert. Our Star (Barron, 1993). 

2- Pecker, J.C. The Future of the Sun (McGraw, 1992). 

3- Solar Apex, NASA 



YA 



(11) c_)jaJI <3 J_jjjJI9 ul^flJI v_s^9 v_s^-oJ^zJ I jbiicMJ 







olg uljjJI ol Ipj /XjuoSlg Jj iljjAC ^jJlszj 4)1 tu-L> ^Jl ^LJgSUI cb\JI O-iji JjoLJ 

i-jL^ ^svS cLQjii^JI £>jji _>Si qjo i-SJLgJI JjoLijg (_ 5 \lc /xJLujg c uic 4)1 l _5vJL^3 JgjjjjJI 

tjJLszj 4)1 



r . 



(ll) c_)jaJI <^1jjjJI 9 ul^flJI v_s^9 v_s\jtxiaJI jbticMJ ,_}_»j>^JI 




JjSj (o-kJl) Igj Jj IgJfr ^buj (iljLu ajil A_aala*JI CiUVl (j-a 

^luallj * (J^juluC. Ijj (Jaillj * (jauill jVjaJI * (jalaJL ^uu2l l^buj djLa 



(jc. UaAali ObVl aAA .[^— \ o :jjjSa])] Jjalj Ajj * (Ja/Lu Ijj 

^2 (_fia£j (Jjlijla-ail aAA la <j£jj ' ,j ■•-*■ *' IaIaui A_uj£ Cjlijl’V.a 



^jlaJI Ujsl\ Ig-a^jij L-iaS j ?AjV 1 aAA ^bu 4S1I «g UjlJbkl 



Ljjjlaj laAJu (jjjjiaJlj 



lluajj jl jl2 : < __ s J!lim Aajuaull laJu tOlSjWall eAA J2 jj A a)a& JaiHj 
(jSl lA>k2 wauii JjaiI <_t& CJjaj (LujSj) jla jla£ uiii ^ t , ® lA^laS jXu 
tujjSaJl aAA Aj-a2 ^A la (j£jj t^jaSI elliSI a laic aA^Jj la lAA lAaJj jlaalui qa 

?l^jfr CjAaj JAj iAajj Oib t<j j£i3 L-fiaSj 



n 



(ll) c_)jaJI <3 J_jjjJI 9 ul^flJI v_s^9 v_s\jtxiaJI jbticMJ ,_}_»j>^JI Q^^jaic^jO 




( _ # -lc i-Afij lLuSj Caiaj (iljl Jaib (4_uulaJ1 4_aIaC- tiljJu t _ r lS 

J^' \'m> A&jjoi CiJlj 'j) (jSlSj ‘O^jVl 4jjjla> J&flj Ale. ja*aJl liA Jjjj i-ajjuj 
bilflJJ Lf* A ^ » * yj) (J-aj A" 



<ji jla jL£ > > ,Y ^jA <_><aj}U 4->*ai]b i-jjj^JI *&jui jjj .(jiaJ)l\ Ajjjbk O' 4 
J jj-uaj (jVl .AaillSI U& jla jL£ Y , t JaA£ ljjj^JI \&y*i j-aiilS 4_iutiJLi tAujllSl 
f « « qa jj£I J i Af^ui ^ic AjJj JjajjVI i— ifliSI „ ^Jc, Af^ui 



rr 



(l~l) c_)jaJI <^JljjjJI 9 ul^flJI v_s^9 v_s^-oJ^zJ I jb»ic\L) 




lilliJj tSjjUua]! V £j>wa]1 ^lUbj tA_uLUI ^ Jaa jL£ i_a]1 

.IJjI i$Ji V j»iia-a 



Aj*Sjl jjj-uflj 



* jjjiiaJL pju&\ ^12) :£)jljtL) a jb AaJ j^uiLjj blab La bi 

CieLa A^l£3 tja^l (jl j^Jaj j jl^ilb {jA 

sJA IjilA littUj .AjlSJI (jk lAA ujIcj jILujI (j) (o^^) o-a 

5^4-9 Lai <£>ab IfjjAAbij fA tcg>ab <jb*j (jljaJl)j -o-*^ cr^ J^' 

. t_uij La-ilfr frLaj-bl A^ajiu a (_yu£j l^Ji ijJiS ((_yu£Jl)j 



er^j 4 j Lu Oil (ji YijLaJ . .JjoSJ jj& Aji Jaa^b jiuiilSl lAA J-aLL ^iSl (jSblj 

, _ ,, a oj ,J 

^^-ajj (iU^Sj tcC)j V A_uj£ OiijliLa <jC- bj-laj L*j| ((_yuaJb £»lu 2| Jli La-lifr 

:^Lu AjjS \j&j La-bxS ^LLaJi^ jUauali 4S1I 

t^jjjliv.ii ^jjVjLujJI jO. (j-® AJi (ilia <_ i^j JjC-l tj^5 

^.*'»i" A_al£2 [j_)jjbil (_)jb]lj ALtaJI (jA t^jjlbi jjAufl ^jk 

.[YV tLil^Sfl] (..£44j>i V Oua. 5-A jA £SVy ^1) :c£y V 



rr 



(ll) c_)jaJI <3b_jjjJl9 ul^flJI v_s^9 v_s^joJjdl jb»ic\L) ,_}_»b*SJI clc^^u^jO 




frLaixJI <jjjL»a31 JjLuij LjjjJaj LaJxj j»ja31 (jzjj nSji V *lfu4 ^A 



ujji.1 V (jA JjiUl Ul>j oifc jli Qin uj^Jt 0-« jjjSJI ^s- 



cA>^' A^luiISL j^Jaj tjlg_i3l liiiC' jllaj La-ilfr 113 <Lum13L i—lju 
^jlik jl AaJajSfl AajilaJl JjUaj £jla> lia*^ lilj ‘O^jSM O ' 4 A^aJl 

. Ijlj-i S^a3 UIh ' ‘ ,'J*" V j»jaa3l i JA i£yj l**»b U^Ua tjiy tjjz J1 <_fcli31 



n 



(ll) c_)jaJI <3J_jjjJI9 ul^flJI v_s^9 v_s\jtxiaJI jbticMJ ,_}_»j>^JI 




JjiUL. l'i ^buj djLu u^c- J; J^Ti V ( 4_4K C*\ 

(AIaSLi OjSSl ^iuaj (jl^LH liA (jSJj JaL Jai2 Jjljuj V 4,5 \k .a 4_m5j 

Ji3 ^JL-a jl$' lift jla £jb* uj^' <ji </' <^! '■^J* '^) 

^utSl vli) Jlij Cjlijl-v.aH »±fr jXui2l ^buj bljLu 4iil (jl Lojj tjliaj (jtaj 

i\±i) iSjl V CjLuIS ji (jfr CjJaIj ^buj bljLu 4S1I (ji ^ 5 -bu )jg£ (jjjilaJLi 
(-iiaj J\ "qmS'j i(Jl)*Z j!i^ ^ "<£)*" <>i (> (JL)*Z tri*^ (jljaJI) l»i 
Cjlijlv^ll C£t!iH CiU-uaH ^ siA tl^LjIa ^ AijLuaj ( J\ ^uSjj 

1^-jfr UjCs. 



T6 



(^1) cjcaJI <^1 jjjJI 9 uljjJI v_s^9 v_s^-oJ^zJ I jbiicMJ ,_}jC«SJI 




£jj qa Lujijj .liaj (jjjia-aj «.Lal*J1 CiIiLuu£l liLalj j] 

t-ijibl ^uil Ijiilal (j-a 4_ujC> a (jjj jtsJjj <jjjj 

c£)^j <jA IjLaJj tcCP ^ liLaJj JiOuj UL& $.bj**31 LjjiiiSI »i& 

gJttj sAu Ija^ikj 5 )LjjL «.lal*Jl 4uau La liA L-i.laj Ijla IjLaj Aljlft 

(jjAa (_iSi 4JLa qa jjS 1 L$J*a Luja^aj ^jaoJL f. < _ r L a <jj£JIi tuliljixaJI »i& <jc. 

rn 



(l~l) cjjsJI <^1jjjJI9 ul^flJI y r s^B v_s\joJjdl jb»icMJ 




(j£Jj jjj£j CJj qa lijjxa (jk j»jx±SI {j\ JjiL (jA $.Lai*Jl q a dlaAj ^xi 
tJaa2 Ujjxa (jk ^*xj (jjala i_iiS AJLa jA fjM a Axil laJL JjxjaII 

Cilia <J>$xa UJ^Jl V S^Juufl ^jA UJ^ A.„Uii'iUj llijxaj 

tjj£j ^a lljjj JCuati 9 lax IgJ ^jxUl 9i£l (Ci^xaJI (j a (jjj^Lill Cilia) ^jxill qa 

•U ^ tCija aj l$alax <j? aCaAaa ^ tfj$a fj 

(dM^Jl jl CijaJl <-fl^wa Aald 9 Jj£j ^ll^.'uiij Lalj& t^xall Jjiij -ill La-lifr 

joall JajAui S^kQa SjAllall 9lga ^bu <jil ^aafil la.ij£. ^ Ix'ili AajJaC- Aa] laAj 

— l ^jc- Laj »Cl-vl.^ Jja U t(_£jA Ijj ^xlSIj) :^l*aj tSSjLu JjAj tAalj 

CuaJ ((Jjb lj) faa!lj) 4a*jM 9JAj tAal^a 4J (jl Aj V UJ^l (j& ^aa <J£3 



• UJ^l j»_jxj J), Jan Jj t Axlj ^xL 4_ualx 



rv 



()~\) cjcsJI <^ljjjJl9 ul^flJI v_s^9 v_sMxiaJI jbticMJ ^JactSJI 




jjAiiVI LjiaiSb La J£utL (JaLuaLj Jjliiij 4_uiAj ^ s - (_Sjlg.ii La-iic- ^xill <jl 
(jjs jii£i jJjj ^;v >]' Iaa (j£Jj . jA (j^iLuiVI JjajjVI i— lilil I tfl 
(jjgla (jjjla (jjjLa Y * * « IgjJj jJjj liuuui ^ j*j (jjj i_iauia 

^kjaall 9JA ilouia (jjjjisij lg_la jj£ 1 ^jaj tiUUA AlilgJl (jjiauJI siA ^jJa qjjLj 



rA 



(l~l) cjjaJI cHj-uJ^ ul^flJI v_s^9 v_s\jCxiaJI jb»ic\L) ,_}_»j*SJI 




aAgJ Sjjjuj Ajj. ua dUA . $.bj>ud Ljjii!) Jiuu l^utftj ^e- jlgjj Lad& 
AjlSjjjj IgjLjIa fjh Aijluaj [aa dSj jjC-j ^jLkdlj jbiJI IgJI 

! a i h*<Ca\ 1 C 



:Jli Ladfr ^Isuj djLu dll o' <4jAj Ua O-AJ ‘(Jo* V ^$\ A^julk aift 0 ) 

... - - e , . .{ , s 

V aAA oii O'^AJ O^J A^JLua A,a 1SJI aAA Ldl2 (j.< Ath ^u*2l 

AdL Jla IgJla <£>aJ l$d l^-lc- $.Ld*JI JjAj Idad ^lu»a>S?l aJAj . la iSjl 
<J£ OjSJ' cs& C&+» aajj V [£ » (ujvuVi dia d^j) 

j»Uajj dpdj »_'>•>> dJj jjC j ^j^I 0^'j caAJ^' jV*-" '■^ L»j OjSJ' 

. . a 



r<\ 



(ll) c_)d*JI ul^flJI v_s^9 v_s\jtxiaJI ,_}_d>^JI 




CilafllSl) tillllA (jj IjJbkJ Ciljjl'V^H si* #.Lal*Jl Auaj La-lic- 
JL^jaII liA ^^LuaiSI JjU) iuaj-a Jla (jiajVl Jja. Cil;l.la ^S- Aln.aH Aual^l 



^lupVlj Ol>a-*l] lip 4jLi2J jjj^a ia&L jAj a-LJaiil ^ Jja.jA 



Jja. jjJG ^jSJI jbiJI (jA AjIsmjJ S-IjJC. Aua^*]! lJA -Ia<a3l A& (SAjsuH 



|AA ol)J J ‘ " u' l$Aa.j CibLutaJI ^i>^j Asjj lla. Aij*i& A^pj jjJj 



laAjsi <ja ApjiH »AA jJlu Jjj i—iAj Jjpj jA (jjjiH jLjjlSIj 



£ . 



(ll) <^1 jjjJI 9 ul^flJI v_s^9 v_s^joJjdl jb»ic\L) clccjjaj^jO 



jjJj (jjjill jLJlSIj JIslSI I.1A jjJjj 4_a|jJj jLuafr! (J£uuj LaLaj 



(ilSiSj t^jSJl jLjlSI lift J-alS i—iaill laA (j^alaj <Lxul!1 fjk ij t-iiiSI laA Jja. AAjIA 



( J\ i—iiaCj .Ja&Cu iuult lgjl£ t<LuLy£$Jl 4-uu£aJl Jla J^au ^lua^Vl a JA (jl IjJlS 

.A,'ij>,4 4^Luia! lg_La ljjILi t ( _ r uj 



C C c «*»fc* C C , 

CjI^uu c£»^ AjIj ^£)j V Aj) ^jJbj (-Jjjlt Ljliufl ^Al liaLat )a£Aj 



La ^ Aj^IaSI Ci la 11 aiAj 4jLjfa elaj ^1 ljCs-ij ijm -& AjIj a^nS 

ij » «i , s „ . 

1 0 *'vlb ^ui2l :^JUjj djLu Jli Laiic. CiLaK c£Li (jl^l 4j& Hi-La. 



t ^ 



(ll) c_)c?JI <^1 jjjJI 9 ul^flJI v_s^9 v_s\jtxiaJI jbticMJ ,_}_c>^JI 




( _ # ic- JaA2 jjjj lla. SjjjI j^uiVI <-i5j!1 A-ujIa oj «.tal*JI JjiL 

tl^la lujILi La J1 jJjjjj ul^J duA <Luu1a! 1 Jla i-lA JjUU 1-ilfej t4_ujft]l 

V'j tALjIaSl Oliluu*!! { Jt£- J .aJU V LjjalSI si* O' ^Lu all A_a^j 0-®J <^l!j!j 

! $.|Jj*j*!I O^^- 4 luja-a oV Ajsj O^J Ala CifiHI A2 lluajj Cull! 

Ai^aJI Jlaj l^uV Aa!jl!1 jjULa!l J^aC- J^ju L_ij5a!l oii jl * Laid I JjAj 



lAA Ojj u! <&' V) Vj 









£ Y 



(ll) c>r^JI ul^flJI v_s^9 v_s\jOuLaJI jbaicMJ clc^uuu^jO 




ijA \)iua V \ A_uLa-ij JaIj (j) (JjjaulSI jjj <_aljLua1 ijA £■ jj£j jl j£*j ijSjJI 



.Jai2 jla jL£ V • ijlaS i_Luajj . CiLa jc- jLSJl 



LajIJ (jjflL jJ^U! 

ti_jj*Jl a-taic- l^.A^Vuaj (^1 CjIaK!! ja Jj.ii Ajl^l CjIaISJI jl ^lau jl ti i T uj 

$.Lai*Jl JbJ jl*J (jl £■ Ciljiui Jj 5 Cj«.bk AuauuJI oAAj tljj^jil Uflj AJjauu >^2 
jllaU (A^jli j£lal yA (ji*. j) $.1Jj*jj ujAj jl (jk CiljaA liUUA jL (jla 

jjjjLij jjjjlij jjjjL (jjau lAa* jjl£ l^Jjj tJji&ll aJA o' UiP j^ t^uiV! lAA 
jj&Sl (jla (ilSiSj iJjajjVI ufioll (_jA AjLuia S^jIj j^ua j£jjj jUlaVl (j-a 
IAjI ^|>a l^a (jjjJ (jiu^a 1' ^ic- ^luiatf! aAAj t^l^l ^jjju '—iLlSI (jV tJjjjl jl Uaj 

. Igua AujjlaJlj Ali£Jlj jjjJl A_aa Jj 



V) AJ1 (jj£j (jl (_ # i T uj A*vj*wall Aja^u]! (jl ^IsJl £a iJj^ul jXxill iJA jjAuu ^Aj 
(_ji (jjJ$.LuiL Jj 4 j^jiL L_y*Jl (_^a (illaJSl ^.LaAfr jLi£ Aj La lAAj ((j£y 

AaiiL (jjjlij tjUa jA JA <-iSj 11 Ja : jjJjiij lajl^ SjjLua]| ^jVlia 
.IajI c£y V (jk>* jjc 4jS? 4J ojl V t-iSSlI Ija jl ^llvi! 



if 



(l~l) CjjaJI < 3 JljjjJI 9 ul^flJI v_s ^9 v_S^-oJ^zJ I jb»iC\L) ,_}_C*SJI 




jV tlA* JsjuJajjj JjjaiVl <-j£j ]1 liA J£uuj Laijc 

JlJjjj CjIajJ ^1 Ajjl^ AajJ jijjjj tJiUj jjj£ J£uli -kit.ua 'll ajl*]l 



lift jl ^ao!1 lAA aj-luaj 



V iA-lSI fj^iall A_ujLaJI aJUu jya Jj*uVI A_lS| Jjjj2 Jjju Jj^uSM l_ iiiii!l 

V Igui LjjilSI aAA jlaj AjLua pA\ (jl «.Lai*JI JjAj t<LLa cr.i\fl*n Uoau 

iA U^jVt £jti jl J*±3 Sjf^Vl CjjjI^ U$u> l^ajjj jjiaj Vj il£y 



.^lut^Vl aJA Ajjj ^Jsaiuij <j3 <.LiaiH 



i t 



(l~l) c_)jaJI <^1 jjjJI 9 uljjJI v_s^9 i_s\jtxlaJI jb»icMJ clc^joj^jO 




Ad Ml sAA CulS Laj| ((jjiliJI) Jail JjUal LaAjc. <jl djAj liA (jdj 

Sjj2 Ajuj Cil^llxuadll ojSUaj $.1*1x11 Lujj ttLaifr AiuSAj AjLaIIj AjLj A-v_i%.ua 
cr dkJI nik^SAl) ( jjL jj (jjjulalujj Vi dxUxwadJi sAA jjjsu (jjJjIaj (jdjl! <jd 
lg_> jiAU Sjad sAAj (IdAklutd ( _ r Lj jj£-j aLk ^Ha^o* All <jd 

AjLmjjIj < aJI Jis tr jju tS^uiLuj J^aII jjjxjII U Jm.j All ^buj iASjLu <&! (_iU£ 

(jib L»j ujjAjII aAA <_jA La Joa-L A^l (j£j (jaj ^ ^ta.,11 iaftl ul>^' <3^1 ^ 

.^lutSkSfl aAA 



! j\Mj AjajiVI i— iSill 



tl^.Uc- $UjS jl^dluilj Aujj^a CilJJjj j.luaj CilijlAdll aAA <jl alalxll Aa>j 
Ajjjj-all tlilAApll aAA Cilj^aSM aAA <jj£j A2 IajIa JjSl UA <jdj !^bu 4 S 1 I ^-lujj 
A 2 t AU£ A2 Aj lAA^eajj AaaSaII S)$aV 1 (j£Jj jl ^Jaud’i V <^1 A._>aAH 

A3aI Olij\%dll jS? ^buj AljLu 4& Olj^al ^yA Cjlj^aSM sAA <jj£j 

jjd (jlj QQJ& (jAJ CiIjaluII Aj jeJuAj) l^bu JjAj tja^j Jfr 

.[it : $.|^uiVI] (IjjAC. IajIv AjI ; >^.Aj ; ub" V O^lj aAAa_i ^_lujj VI 

£ o 



(l~l) c_)jaJI qjLJuoJIs ul^flJI ^_s^9 v_s\joJjdl jb»ic\L) clccj^oj^jO 




(jjsJ Ala lull] 4jl£j s-Lalfr AjbaS La t-ijilSI <j £ LojI Ajoajdl *liuiVl (j-a 

sA4i (jfr <LauU 4_uj^a lLiIjJjj IjIxwij (jl IjC-Ualuil ti—ujij 

Ajlauu JLxa]1 (jk IgJI ^yjju CilJJjj Jjftj LaAaCj 



l^Al'vj OLvja]) IJA IjiuiS tjJi) liA IjiuiS UL& tjlutjVl 



diJtAJ 4_jLa uaISI liA jUiJI jlLu LaAifr ^j^SI jLiJI ^ JjajiVI i— iALI liA 



M 



(11) c_)jaJI <^1 jjjJI 9 ul^flJI v_s^9 v_s\joJjdl jbticMJ ,_}_c*SJI 




IjJlij tLuajj CilJJjiSI »LA Jja-uili A_ujj^a CibJjj AjjjmoII Cila^aJL 4_uil 

CiUjUSI J£j bljj-al jAuflj (j' ljLa*j Lauj £^jauiaJ 1 JLa-aJI ^ IgJI 

i<Luj^a ljIjJjj jiual LojI Ajili. AjILj ^ <jl ljLa.j LojI Ijj^ual jiuaj 

.dilja^SM ft LA Luajj jiuaj jlwuVI b>la* 4-iliJI (j' (j-^ li^J 



La 13^ LLSLlus ia-O-i LjLa-a Aj^j Ida. (Jjjb uk JLa-aj ^aull ft LA bit LjJ La] 

J (jSJj i Jx 2 LjjjiVI i— iSiSI jjlaluij V JLxaII Ila ^jLk tCiL^JI Jjfll uu 

(_£>j Ljju Vj jLlbj AjjjJs OUjjjS JjaIij Ajl3 JjSVl I LA J^Lj ^uta. 

!uj^t J£ ^jaLLll aLA c"«.\~ijV Jj&l lLA )!j 1 j . Uxui Aia 

VA-ujlSI AjLJLaJI 9 JA (jjs <_ALgJ1 jA la 



j) A,akjj (jl lia <&t a Itjj <_$lJ 1 La :JjjlAxJl aLA j£l (j* t_aL^J) ^ J ] (jjlj (j*iMj 
ljjAj (jA oLauJI (jk LaLut^l LlSllA L)' LIjLj (jl Lja_a Ja a LA (j- 9 ‘LSjLj 

(j£jj (_alLAl ..V ..UJjjdl $.L*ic. Jjiuj u' •?>?-» t_4L$J) j' j' ‘ *1 Lj*jj 

go o gjl o 0-J c 

WlLi ^Lui 3) I lLA I^L LaLaC- ^uUJ^ll <_flLgJ1 

J JjLij JjA] Ajj) : AjjiL ^Jbuj LljLu bit lgjjj*au A_uj£ CiLl . . )l£Aj 

Lja.j ^iJjjLl j»£j| La£ :li! JjAj <ji Ajjj 4Jl£ ^buj LljLu bit (jl <_ALgJ1 LljLj UAj 



tv 



Q I) <^JljjjJI 9 ul^flJI v_s^9 v_s^joJjdl jbaicMJ 



USj ^ Jflj JS (Jji ^bu <&)j iijjj V u-A\ j»luta.V' sJA 

OoluJI ul^ui& CiSjiL-ul CiliLiuSl (jfr ^S".v\ (j) ^xiSpi fKLAtij 

Jjijj J*jt\ *La>j ( j\c- ^ (jSb jjJ (j-aj (ji <11 uj AjLajujIj Jjfl Jjj 

(ilui V j»lut^Sn siA (jl <jjSjJj LaSj a JA (jfr LuJu 

t j«uij j^ 4 (Xj-ujj Jj2 jA ul^' u' O' t j l$u2 

! j>uu ^_i\»," (j-a k (jA IS jl i jc Lui 




i A 



(ll) cjjsJI <^1jjjJI 9 ul^flJI v_s^9 v_s^-oJ^zJ I jbiicMJ ,_}_c*SJI 



JjajiSM ua!! 1 1 JA (j-a Ailia jta>L lia2 jl lOljjl-yall aJA A a)ic- JaaCi <_ # £] 

(jjj jJuj ^ JaaC2 t(jla <jjaia i eJ) Ala £ajl l^jjj <_£luiH Aixla ^aaaa 

IjA Sj-uJu jj£I l^.ll'W ebjaa LjSj tLaixJI Caj -ill IHJallHa (jjl'Aall l^A 

4_la£ (jjala <_olS <ja ja£l ul\ JjaaVl Laflall 4_la£ <juaa .lij t^jaAuJl 4_la£ <ja 
liijLu alii O^J 4-iij^ jaC- <CilijlA.aj .1.1a. AaaSaC- (Cilijl-ya ^ Cllil \. l jjiAjll\ 

•(fiJ* JjA; 4j)) ^ 

jjafrl <ja IgJI a.lal*JI <jl ^LutaVl aAA <_,£ Aaa.^1 l$ai 4_aa)a*JI $.tiuiVl (j-a 

^.lalij AaCjaj 4iaa_aj Aajjac- SjAlia JjaaVl L-talSj ajAlia | _ r bu tAajjSJl jAljlaH 
0&H ir^ 3 ) aj$J AJUjal ^ tjaj jfr JjJlaJl SjJS l$a2 

^bu aill ^oaM .142 j»Luia.Vl a2A A.alafr i—lluijj t[AA :JaaH] (<jji*ia laa Jaja. Ail 
i Aili_jHa (ja $.luia laa ^uJL ^buj tiljLu alii UaL t^Jain V] jS^JL V aill j tlg-i 
<$J& j)' ^ ^buj djlai aiil ^»ui2l A a^ aj A aji-ic. lg_il Laa CilijlA.aH a2A (jllj 

•J* 

jaLLll Ijilij) ajjfljjjj ^luij Aalfi- aill ( _ # lua ( _ 3 aal] jb&H (jiajau la-lic- liUllj 
Aaai ^buj djlaa ajil jal [® ijlijjill] (jLfualj ajSu Alic. ^^Ila l$aua£l (j^jSM 



i A 



(11) cjcaJI <^1 jjjJI 9 ul^flJI v_s^9 v_s\jCxiaJI jbaicMJ ^Jjc^SJI 



Vjjjjc. AjJ (jijShj (J* jASI £isu t)^) • Jjj <jl 

jAj ul^' '^> Jjj' (> jA *4)^ <&' u' <J\ [^ 

* * * w f f »** < t « 

(j) LjUSJl )JA (j-lufl 1/djU^J (ji ^jJjl bu ^SjVlj ljIjIauij) jI^-ujLi 

• UjSJ' jin*' cji lji»*2j 



1- Black Hole, Britannica Student Library. January 11, 2008, from Student 
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2- Fryer C. L., Mass Limits For Black Hole Formation, 1999. 
http://arxiv.org/abs/astro-ph/9902315 

3- Chandrasekhar, S. The Mathematical Theory of Black Holes. Oxford, 
England: Oxford University Press, 1998. 

4- dFath, P. D. Black Holes: Gravitational Interactions. Oxford, England: 
Oxford University Press, 1996. 

5- Wald, R. M. (Ed.). Black Holes and Relativistic Stars. Chicago, IL: University 
of Chicago Press, 1998. 

6- Schodei, R. et at. "A Star in a 15.2-Year Orbit Around the Supermassive 
Black Hole at the Centre of the Milky Way . " Nature 419, 694-696, 2002. 

7- Taylor, Edwin F, Wheeler, John Archibald, Exploring Black Holes: 
Introduction to General Relativity, Addison Wes/ey, 2000. 

e * 



(11) ul^flJI v_s^9 i_s\xxlaJI jb»ic\LI 



8- Thorne, K. Black Holes and Time Warps: Einstein's Outrageous Legacy. 
New York: W. W. Norton, 1994. 
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Q~l) v_s^9 







JS (jjo ( jjjuo^uijJI Lsvjjoaj /jMJaJI 3 ! l _|_JJ I ul ijl«S j^^JI qjo <1c9j&j5jo J\b>- qjo JjoLaJ 

! (_)ojucxjuuJ I J (Ld^Ljoaj li| JjJ-%) ■ c '-' A-«JJiSl3 Jj uljjJI cLlC LjJa» lo I-Xj£>3 h-jjL> 



«Y 



(ll) c_)jaJI ul^flJI v_s^9 v_s^-oJ^zJ I jbiicMJ 




£luxa (jjSJI oj^TuH (jjU^La Jla Alla ^au (JjjaulSI 

aA&lj A_^jLj (jjjjuitSI 4ajj La <jl alaldl JjiLj tAjjJaJl A2lkSI tluj ^LaC. (Jjjj 
AiUaSLi lSjj«al ^jju AalS Ala IS ajlflluil Ala Jbfllul £jl A! jl£ jj tA2lla!l ^a 

!4_aJli Alui (jjj^La A*j-uj a.laS Aajb^SJl 



l^Auajj AjIIS (jb Iglfr ll-la. (.^Jbuj (iljLj ^LaJI CiLil qa AjI ^ (jjiauJI a 1ft 
Ajjjj GfilclaL tlu^ ^LuXaJI} AjLuIj Iglafr (jlfl JjloSLij i^[yai IgJL 



jft JS2i jj*s3]& glul ^LaAiVl AfljjJaj (jaa>jj.U$Jl Jjjaj L$\ tAa^Lalil 



. JH jS (_iljj (jjJ JjIuJI Ala J^aJU IdSftj 

AjaU»a (jjiAuJ) a 1ft J)L jijL V cs^ cf^! J^li u! 

:ajj^a]l a 1ft J^lii! !!t_ul^ JS ^j-a ^^UaJL 



or 



Q~l) cjiaJI <^1 jjjJI 9 ul^flJI v_s^9 v_s^-oJ^zJ I jbiicMJ ,_}_j>^JI 




Ija^ji. Labic. taJjaUSl (jj*JLi ^Jxui ^s- (ja a|p La life 

Cikallt ajj^all (jA aJAj a i\~rv^ J£uli ,jjjaui]| Ijf; t4jL»2j]| jlgjll 4jLIa 

Iaj ul& J-aUlS i NASA 4uSuj«aVI ^LUaJl <Ul£ jJ jjUSI ^^LU&SI j^siLlI AJxuiljj 



• <— uLa. J£ ,j-a (jjjAubL -Jajvij Uauj.il j$Jaj ^Aiail 



fi t 



(ll) cjjaJI <^1jjjJI9 uljjJI v_s^9 v_s^-oJ^zJ I jbiicMJ ,_}_b>^JI clc^uuu^jO 





sjfi ] b JxlxaJI JjjSfl lia* AAj2j 4xJa Jj^-a jA jlgjil jl ^jXa IjJa^V 



.(AjJajSh 



(jc. (jj.^.1 u uiSljiJl *L5aiUI <ji jaojj CP u^' 

4jl£j Li£ Jj*j (j^ Sj^d (JjjUjJ ?JALu1i jjLa . Ua-ii (jj*AuJl 

:LuiU 



0 0 



(ll) c_)jaJI <^1 jjjJI 9 ul^flJI v_s^9 v_s^-oJ^zJ I jbiicMJ 




UA Ul^j Ui£jj tA-ulUl ^jSM Sjjj-a^l ^ lgj|j <_^A laA <jaaja3I 

sjjj-ajj j! jJjJ (j^Aj V J^aaaJI lift bula .c-ula. J£ (jA ^iUall UluJu tJj*j <ja 

^jJan.H (jSJj . 1 $j .fai.i-v.j (j I (jaa^aJI ^jaasu ^UaJl jl JaUI jli jjAjj IajJS 

Ula-uaJ jaa. 1j' :^lsu 4jjij tSlJjj (<LLui > i * * JJi J£aaa 2I lJA U1 <_iuaj 
.[£-^ :o aa^I] (Ul& IJ) Jjlltj * IJ) * U!& IjI jAfiilj * 



«n 



(ll) c_)jaJI <^1jjjJI 9 ul^flJI v_s^9 v_s^-oJ^zJ I jbiicMJ cic^jaj^jO 





^Uall jAj Jjilil j! (j\ (Uliau Ijj (JjIJIj) aifc (jju* Ijlab 

uLj^utUlU 9l_>j U1 Ljlua^) jjft AjLUxaj ASJ {J 3LA V) 



! V A-ulJaiSl 






NASA :j9^aJI jA-ojo 



fiV 



(ll) c_)jaJI <^1 jjjJI 9 ul^flJI v_s^9 v_s^-oJ^zJ I jbiicMJ 







O I^>_qJ I L^JlC uL*S 9 tg-Ajjl^JI O9SUI Ij-Qi v^j St^ obi ,jjO 3jI i-S^J ^cj-juj 

...(cusLJI) GljjjJI LiiLcxjjj Lo 3! cUojUI Lgj] ‘£$*£>99 



«A 



(ll) c_)jaJI <^1jjjJI 9 ul^flJI v_s^9 v_s\jtxiaJI jbticMJ ,_}_»j>^JI 




Jjlla. J$a.j jCli Aulc. ^jft|)j] Uluii (£JLau La-lic- 

AjLibvj 0-®-^>" Jjik Aulc. Jj2 Cliajj 4Sl) O' ls&J 4-“'-' A^jj^ AiLsiLi. j£lSj 

J; j -ai' qa G" u ‘“^ 4 I 1 I 0^) : J^ A£>a« j»Uali Jlauj Aullj A-talc- 

.[Y ® A :SjSaJI] (p^lkl' ^JaII (J Agj V 4&1J Ja£ ‘~<g ;* 0-« 1$^ Cill 

■U^aj O' iSi 0^¥ ^ <j^' Aa^laJI JjjULaJI AiL jljaJi Au^ftl lift (ja 

Ojj^I j 2 l^jjj S^SJ) Oj-iJ*^ OO^^'j c5 J l^' Oj^l' O 0^ *^A?J tlg-aLal 

.AiuJlj oI>aU <j-al*Jl JIaC-V' Aji'iuiaj A_Lal*Jl JjjULaJl 

JlAftV' (jjj£u Cjia.j l*iUj <_fcliil ^S- CixUal LaJjuj 

0] Oj^jAjfl (AjmIsJI A-fiA-Ob ^IulaII u & <ilSj Ifl ijLj lAHijj 

Ij^ftjO 4_aa^ua jjt CiLajIjua (jjbjjMj J JA*J OjaVuaj Jla>&V' «-lak- 

! ! ol>®^' (j* cr^ 6, J^S J J*JY O^' 

<_ r ll£lj tA_Lal*Jl sjft JjAua jl^Jal <_aAg j ^.j\& Jjll cr l*^J La liftj 

O' Aijla taj-lSaHj V] y-*kl' jUftVI ^ Ij^j Ij^jL ^ 

Jjlb ^jAj lJjj-u . (jjlabsJl j-4 Aljlsub La liftj 4 _la]*J 1 AibiLaJI |jj£jj 



M 



(ll) ul^flJI v_s^9 v_S^-oJ^zJ I jb»iC\L) 



AJluij JjA^aj 4 S 1 I <_jIj£ JjA«a uni 4&1 a-Li < j I CilJlaiiV' ( _ # ic- 

.fSU)M 



AjLJUJl ^Ul ji^ijLuaj ^_ia£ (jjniJ SaAi l^jjiiili A_u]ji SJsjl* UAj t-aj^ij 
<&) ^u» 3 l tiita. JjjUail Sjjjj A_aAiU ^ Ci«.U 5 )ajla!I eAdj A_lo]*JI 

?(jjia 2 UjSJ' <j& Aa»jj SU 3 <JAj a Ad AjaiU ^ US £■ jil (j-» 

IgJ) «.Lai*JI l^jfr JjAj lAa. AIiaa. Aajj£ AjI Igjj ?Ajjlj ^jA qh&j 



l^lsuj djLj JjAj iI$j 4ill ^ m &\ A3j *Uaa3! ^ Aujjill jdjlail J^S 

lj& Ui oJj ^ 6) * 44^1 fail! * <jjUail U 31$ Uj * JjUaJij *UUi)j) 

£ f. f £ ^ * 

AJtij JjjUa AJL ^Ujj djUi a»I Aiuaj ^au ^Ul (jaJ t[t — \ :JjjUail] « 2 U 

.[r : JjUail] (US dll ^dll * U 31 $ Uj * Jjtkj *UUilj) 



IgJ ^jaaJl t^jaall J£ (jfr OAaJu l$ji ^£- UjAfl Aj*iM eAA *Ukil jjj »2 Adi 

<yk U t^A-ujjjjjiSI) ^jaaJli U j^Ja OjAa ^j£jj <.(Jj 2 ^lauiilj <_j£U ajUa 



AjjjaIj ulajA aUkil Xwaj M “i V ^ ?l^l^a 2 <_jjk U ?^jauil aA/k 



CJafllll Adi tj*£jAi eAja.j,ail AjjA^il CibjCaViil <jiaju JMa. (j-a A-luuLj^ 
^yk U AjjjaI^I ililAAjiSI aAd <jl f.Ul*JI <jla AjlAail tAjj^.'va j»jaui uUbuil 



“l . 



(ll) CjjaJI CUljuuJ^ ul^flJI v_s ^9 v_S\jOuLfiJI jbkicMJ ,_}_C*SJI 



Igjl (jjjj JjliL illi (jSLJj c l$-il ji CjIIjIS jjA JjIujj V] 

.A-JalLaj AjaSJ Sjjaai aiA Clu ^_jaj (jfr ejbc- 

L»lft (jjj^lj (j^s jj£| (J±a ( j]c- AjLsSJ Aj-uljJ aAA <Lui);Aj $.Lal*Jl ^13 Laiiuj 

jlajjl A.>ijTi J'uiuTij .LjU-ual eJju qa jj£I ^jaall aiA <jL IjAa^j 

.uljjjjjjj Jjajj AJjjLa (jl2 <LutAj (J ^£- ^aall liA jaJljj La^ixS 

j>\vi 4_LaS Uia>! jl li!l ^ja, lia. Aiasj aiA <j! :LuiU AJISj aLaifr JjAjj 

(jlS illi£ t [ *V ] Joa. OJJ L$\ i U^ a U jj!« ^ * * ujj M>« "jSui talt' 
!![V] (jlajV! A-uila. qa Ija (jjjL Y • « jj£I AJjlgJI uumjj ^jaa!) eJA 



1 ^ 



(ll) c_)jaJI <3J_jjjJI9 ul^flJI v_s^9 v_s^-oJ^zJ I jbiicMJ 




tljj 6 A^-g jSl^>\ *_sxd}g ijjjJI ul /xiszj Q ^ti 9 bjjJI J->li c >-Q+ 9 i obgSLo ,_sxd> oUgjOjJI 
<AjojJlC oLxj_jujl>9 1OU9j9jj.il Oxdig c ^> 9jo oLoj_<jjl> Igj 5 iblgi qjo oJLjij C19SUI 

obgjj 5 U\l| (jjo olsijJc) bjjgjxSUI cL&lcb cLiiao blgjJI .oUgjjgjjJI <^OaijjjJI 
jgJug jSjjoJI ^9 [jjjucxjjaJI O9SU OjA^ ^j-julLO^juUl) I CLC90OJ0JI lJjjo L0L0J (IgJg^ jgJJ 
.6jjJU ^sOfjUsJI xSYUjJI ^sv 9 ig^rgxs gd>g bjJLjj cLOaui :OgjxSUyi 9 .IpJg^ qjo i-xSIgSUI 
CigJgjjJI gj> OgjiSU^I Axu I0JOC9 .OjjJI blgi ^sv 9 ig^rgo gd>9 <AjJ>9jo cLOaujj iugjgjjJIg 
(jjo bj jjS cUxxS j>sii cijJjcxsdl ul 9 xjJLujJI gjo xjO-gxxJI o^oj-JujcsJI >£j£uj9 

.IpJ boaijjj <_S JJ I OgjJgjjJI gd> Jo-lg /x jjjjl> l _5J| O L&jjujcsJ I Oliai Jg^Og qjjUcJI 
/x jjjl> gAjjg bOsijujJI ^.sxaOsiig ubtoAjjg xjO-goJI OgjgjjJI gjo -LaO xjJLuoJI OgjjSjyU) 

.cijjgjjjjJI jog^ixJI JjtxC Ijjjo Ijjig i<aJ qoaujj 



“l Y 



(11) ul^flJI v_s^9 oS^jO-LaJI ,_}_c*SJI cl^^ojU^jO 





jA la 



La-a 4_uti!l (jk CijjjlSI Cilia jj.lb iJjU J£uu <LuiAj j*aO!l lift lAu 

Cjj^a Aouu bjj-a ICab 1JA tlAa. LjS 'j' Sfla-a iljj 

JjjUxa]) (jk si^J Ajauu (JJaM O' 'jAa.j «.Lai*JI 0^ (Aijixail 

?|jlai O^J '^*> ^byij ^ OjAlkj J! a. i4jfcla*JI 

CJliA O^J k^ijIiaJI tlij^a lalaj 4_uiu liljj-ai j-luaj aAA O' 'jAa.j jX$JV 

Cijj^aSI O' Cp4i Cijj^aSI Oj^J O' C^i < — ^ :l$l*luu $.lai*Jl ,j*aju 

ljLj£ 2 Ciljlui IgJfr Uluafijj 1.1a. Ufr Saju »±$k ^ j . uuL V 

V Cij^aJI 0^ jxuij < _ 5 ^J ^Uaj Cjj^I o' f>^' J- 9 Oj«all I JA liluaj 



■\r 



(ll) c_^r?JI cLljuuJIj ul^flJI v_s^9 v_s^-oJ^zJ I jbticMJ ,_}_c>^JI 




Lg_> I iOlg^>\J| 0 Joi LsiooujJ IpJjo LujJi9l Li I 9J iLsuib* bg^> jJu^Li i> Lii> uj 

,_sJijjg olg»o\J| oLii) *_s\Jijj*ii dJUi oLJs ilpJg^ o-tsio Jbsjo jjjojjJg ld>jJu£u 
lgtb> /x£-il tlolsdl 9129 <_S JJ I9 iCbgjiljJi ob>gjoJI 1op9 ^jdLJ lSI 1 LgJ ^SgjiljJI Ipjjo 

gjiljJlS) igjiljJI oL> 9 jo lJjjO loboJ IpiijJj ^jJj liiijj IgxsUg oYL^ijujlJI OJ^j 

fiJu odJg lOl^jjogLSUI L)\H j^ujuJj \l Og^aJI u\J iblg^sl JjJIj-juju \Jg CiL>gjo JjJIj-ajju 
tjJJ IpJg^yg Ld>tL JjJ 2 j joJ jlpjsJI Ijai) l^JLitjLuju i9jgjilj Cib>gx> tjJj Og.*o)l lid) Jjg^ii 
.JjjlbJI />j=ejJI gjo CiJLaii Ipjli clJjcxsJI iblg^>l 1^S2 jOoujl19 LgJLLjjj 



nt 



(ll) c_)d|JI ul^flJI v_s^9 v_s^-oJ^zJ I jbiicMJ ,_}_d>^JI 




(jA lAj^ajCj Olj^aVl sJA ljla*ui ilauVl siA Jj.iua i£jj 

<ji j- ”"'j V (jl j-a tS^-a.^1 \,f\\y^ 4_»iL»iLa. ulj^al tA-LakJI 

AjjjJI^I 4juiV' Jjiaj t^Luali. CiL'tSli 4Aixuu jjJaluij 3)^Sf1 <jS V) 

.^1 (jC SjjLuaJI 




cifiJjjsio ol^)l (^1 ^LoJ-ujYU i^LiijUl bl^)l ^>jSU lSjJI g9lgjoJI Jo-1 ltd) i-Sjj 

iiijIjJI l _sJLc ojji qJJ 6jjL^) 

http://www.ib.man.ac.uk/~pulsar/Education/Sounds/sounds.html 



“l® 



(11) c_)jaJI ul^flJI v_s^9 v_s^joJjdl jb»icMJ ,_}_c*SJI 





<ji j^u4 o' lift j^aui ^buj t^jUi <&' ui® 

^_ji l^lla «.Ia1xJI o^ 4iLi2J AjauuII aiftj tAjiajliSI l^J^uu ^LaisJI 

^LutuilSI o' (jJJJ (il!j Jju o^J tt-i'i'S" CiLuajj 4 _luu ^jaaJl aift o' >®VI AjIAj 
0^2 (JjLflJbj i4jfcLajdl <jjUx*]| UjAuli tJjjllajs jl AjjjJaa Aa^uu ^ JjJVI 
.AijIaaJI Cijad LaLaj Aaau ^jaaJl si* a;.luaj ^iSl Cija<a!l 







What is a Pulsar and What Makes it Pulse? 

Simpty put. pulsars are rotating neutron stars And pulsars pulse 
because they rotate! 



A diagram of a pulsar, showing its rotation axis 
and its magnetic axis 



qjgj-jJoj lo lidlg iOlsLai* gl u^lJ olg-^l jJ^aj OAji> ul Ljvb <tJlSg stole A$gj 

What is a Pulsar and What Makes it Pulse? lugJgiiji Oj-uj ,>c OgJsLujujg j^s3^o J\L> qjo 
ISimply put, pulsars are rotating neutron stars. And pulsars pulse because they rotate 



http://imaaine.asfc.nasa.Qov/docs/science/know ll/pulsars.html iJqjIjJI g->lj 



■U 



(id) c^sdl tU-iOlg ul_^JI .jsoJLsdl jlstoMJ J,>^ll Acgjujgo 



Jj]|j /jj«, r, a\' CiLwal^ic.) 



jiuaj aAA (jL ( Vu\c- <_ia££ ^ j-uilij V (jl (jj£££ la!) JjAj 

£■1^1 ^ j/Xi jj V O^uaJli I^rwua JjAjj ?AijIa^l Cij^a 4_uiu Uj^a 

j] ( jV liilc 4 S 1 I <L»^j (j-a lAAj si* Cij^a ^auu V <il!iSj 

IjajjjJj ^l^aVl l^lla* LaAau «.taJ*Jl <j£jj !!jji!l ^Jfr Uj|jl jxua! Uiuaj 

AjlSj s.LaiC' AjjiL La lAAj tOlj^aVl aAA j-luaj IgJI lj.la.j ^jaall aAA J^£> 4 _lS] 

iluAj 

aIja^ «.Uj 1 Tod Strohmayer 4 a2 a£Jj LwU aJI£j Aj^iu Laaj Lf A$ 

:JbJj31 LjajaJti JjAaS 4_ujjjjAj]| ^aJlc- ^ <_fllwu£1 (jfr 

We think this explosion, the biggest of its kind ever observed, " 

", really jolted the star and literally started it ringing like a bell 

i_ajc4 jA p*jl\ lAA 4.1,ivun J£uu f.Lal*JI aAuaj jlaijVl j! ^jisu lAAj 

Jla JjAj 4jjca>j ^aulj Aij'ifr ajA LjA^I AA2 t j*iM aLakJl oTj jlajijl 



tV 



(ll) ul^flJI v_s^9 v_s^-oJ^zJ I jbiicMJ Jx^SJI clc^joj^jO 



Ajuli JjUaj Cilc-lsuil tiuj »AA ^jl (jjA^jj La£ 

(jjjjjiAaJI j^u 2 (i—iilj) 4_jL ^aoJl |AgJ i-iua^H j^Alj UAj jLusjVI j$-u 



A.aKi 4j& jjju La jAj t J»a^UI (j\ L-iSlaSI ^j)l 4_ai£Jl »AA 

[M jluajSfl j^jj «-jaia hyperflare 




(>£ gujj ciaqjLJI o I LjjyiJlS ciaoLs- (jjo Richard Rothschild j9-juaS3jj.il j£$j 

Jjtxsij u5^fi>9 lilaoJ -CujLJI joaSii ujcJI oLcIsz-ujVI O - 0 ^dJL^ CiLjcxS CoaJ9 j09^tjJI oljbtfljl 



“l A 



(ll) C_)jaJI <3 J_jujJI 9 ul^flJI y r s£ v_S\jCxifiJI jb»ccMJ ,_}_C*SJI 




This explosion was akin to hitting " ia^IsJI os.pJb Jgius < Jju v^cJI oJI Jio 
I joii ",the neutron star with a gigantic hammer, causing it to ring like a bell 

lJjjO iJj-O />J5aJI to ljai >3 ciijLLcxC QSjhjaj joszj VO- 1 ^ tgaa-Uj ulS 

great lja> /xJa£ oljbtflj\J| Ojoil lJojo <>£ jiL^JI ui Cjkj-LJI Ijai J^9jg .(jajjJsJI 

(jjo cij-aj ) O • • ♦ ♦ JLL> (jjjuoouaJI <\1jj to CL*jb j-nioC JLL> /xaiJI I jail Cjj JlQ 9 flares 
jjjo Ijo> uUiuSy qjjjoJ 5UI QajlgJ (oakSb) cUxIS cijoJSg (3jtb) £ juj boi>9 ! ! ! c9^kxJI 

OjjjoJSIj /j^ytJI 0 jail qo: j+C loAiC uljjJI cilsS to Ijail ^jojlJI i^LuxlszJI cUas-UI 

'TTC^sbJI ...JjlkJI) 

http://heasarc.qsfc.nasa.gov/docs/xte/Greatest Hits/sqr bell.html 



Tuilaj) j b La 



jjuoay alb j! «.La1sJI la>j 4_uj£]| r.lAjU *\\ a 1^1 AlijL *Luj)J Jju 



(jjj^Laj (Jjl) (j£jj tA_LuajV' A_ujLaJI CiIajoj <Luou 4-uia. CiL^joa UjauiI 



«.L&kJ1 Jj5jj ^*^151 liA UjXuoj tliLa.joj clAa>jAll alb 

<jj jlau AaJajSfl Sjill jl ^Jjx (AijLuaj {J\ Jjjliuj (-J&i l$JI) JLvIjJI 
.AoujSJI JjjUxaJI j| ^ajjjjjollll IgLLu alb JjS qa 



■U 



(ll) c_)jaJI qjLyuuJIg ul^flJI v_s^9 v_sxjO-LaJI jbiicMJ cicgjaugjO 




LjjU cJISg LpjJoajJ I cujgA) A** Lc A2 jj u-ojU /x^tJ q^JuumJ 1 Gjg*o 

.jj . jo 9-U^ t T lid) j lo9 gLj T** , /~l/H gujlij L^oioj^g 

http://apod.nasa.gov/apod/ap000609.html 

4jL3J A_L9jjti]| 9 JA jlS UIaui la-lic ^buj djLu 4&I <jl2 liUilj 

9 JA (jj (jlz. (j\ Jjjjij l$JJ «.Lai*Jl l^aAxLuuj tLubc- 

i-li. 9jji.ua uL&xut^ ^Aj jLjjjjISI Ig-a^ul SjLa qa 4ajj£ Ajuii LojI jAuaj 

(jjjajj tcSjaJl <-fcb«Jl (jjiauj (jiajVl ^j J~ajj j»jaa]l 9 4A l^Lu cl$J <Ua»0i V 
V . 



(11) cUjuuJ^ ul^flJI ^_s^9 v_s\jtxiaJI jb»ic\L) 




!i^j2 jlaJl JjUc4 Ijjjj t J^lSJb o^Jj] Jjjjajj tllaLuAl 



<LuuU]1 ^Jaui ^Jc. Ajaftj ^ SjJuua]| OIaxuiaJI »AgJ 



jjjju ^jaull »AA Ajjj «. ( _ r uj J£ (jlfi tAjuSAll OLoamiaJI »AgJ Ijlj) IjAajj 



' f-Lf^ <M ^ J^J 




fijaii ul9 oLs-jjJI (jjjYLo (^1 cOjlj^ CL>ji &£jjJg iCLujjlbJ l _5\l£ log.^y> loAAC 

/x^tJI L,jJ Q-y£yg CiljgjJgj_JI JijuojJ l gAr?/ j^.ni.i oloj_«jjcaJI cJLaJI 

gJjj tSjJIg (jajucxjujJI clL$ ijlszAol cLjuojoJ* gd> <_S JJ I j+£J\ />J=ejJI dUi Jg^Ajg 1 ^sOg^gjjJ I 
• I_>jjo gLd (jj_H uulC (>£ Oj lo9 Jl)>j \J j+sij . o pcxj tjJI Jg^Aj iCil_>juO glAJI (JjjYLo £>jJo 9 
gJLdJI (JjjYLo 0jJq 9 gJjjg 1 (jjjuxjuoJ I Ojg dslszAol P-juajod* cUjg §Lj LojsA Cil l _s^o lgJLaAi9 



(11) cjjaJI ul^flJI v_s^9 v_s^joJjdl jb»ic\L) 




Y* 6 jL-C ,_s\jg_>JgjjJI Ijji) j lo 9 i^sOgjJ^jJ /xaii (_ 5 J| Jg^ij 6 be 9 cijl CiI^jjo 

■ Ljjb AjlSg ig^rjjoJI . bo 9 jJjzqLS 
?A,aala*J! A_uj£i! Cjlijl-v-all aJ$j ^buj <J]jLu ail! ^u» 3 ! IjlaJ 



l. <2Jljj! Laj tJjUaiij jjjjJ! ja SjjmJI aJA J-alll! 

(jX . a Ijlatj .[t-> :JjUaIl] !$ j!fe U <J (jjiftj £)£ 0] ‘44^' £4*^ ‘(JjUaJI 

jluul j £2 UJIjfll Ualc. iaftau ( _ 3 a ]1 A^j^tailj (jdiijJl jjj ^buj <J]jlu ail! iajj <_ia£ 
a ^3 Jj i lg_> ^jAj Aj£pk J£j t lg_> jkjj A_aK JS l_u£jj .jafiVi AU^La Aj ail! J£j 
. [ t : JjUai!] (ia 2 la. jlc. baJ tjJii j!) :AJLu jlakj J£ 



Cila.jaJ! aJA jJ^su Aafllail j! A-ujjjjjiSI aJA <j! :^jail e.Lal*Jl JjiLj 



A_uj£JI Cilfi-LuJI Jj! qa l^Jjjaasu ^J! ^la. (AiAJU A3 Jj Cilijiall aJA jJUtajj 
a JA jJUdu (j, 4 ^ A£.Lui fj\ Qa Jj! j»ja*i!l aJA ^jjju tJ^UaVl ^s- 

. IJj! l^lat jJaij Vj t^QaaiV! aJjJwi ajj^aj Ciliijiail 



^pJ! ^jaui! aJA <j! La£ J^Lj bu^ <jaUi! ^ Jal-vj ^buj tiljbu ail! 
ijIaaJ Vj l^Aafr ^ AiL> 2 J IgJ! la£ tl^aSJj l^lat JCj l^jfr Ifr'ifllA 

(J\ AjUS fjk jiakj V iIjj! l^.ulK ^ jj aa_j V A£j>La CalSj JA 2 <Jlij£ 



VY 



(ll) cjjsJI < 3 J_jjjJI 9 ul^flJI v_s^9 v_s\joJjdl jbaicMJ 



(jA 4Sll (jAXJ Vj tL_ij^ita_aj cjjj&a c^jLwtjVI l$j' djc- jJj-flj IJLjI 






(Jji.\ Obi (jfr UjJaj ^buj (iljUj alii (jl iia£Lj tLjbVl AluAu Uxjjj La Ijlj 

La dljj) Uj * (JjUsjij (.[aLuMj] :<_a^J1 Ija qa jjuS <_a^t J*^jl LojI 

(jjli ^La (jLuijVl * iaSli l^iVlc- Ual (jjiftj 3^ £)] * iLfllaJl ^klil * (jj'^ a " 

* jJIa! Aackj ^jifr <UI * t-uijjJlj ijluall (jjj 3“® ^jiLi * JjfllJ «.La ^a * 
ulj oJajSMj * ililj (.[aaA\j * j^U Vj Sji £ja AJ La3 * jal^ud fji 

Cilj fLauJLi aJ£j ^ui&\ ^buj djLu 4 S 1 I '^uofl *Lj) * &.luall 

Jjill jA ($211 1 JA o' o^ 6, aj^j ‘£Auall Cilj o^J^Vj 

ASblj Jla. dUA Aa-jj Vj Ig-Lafr ^ [jhiu V aLaj^l aJA o' La£2 tj^aft]! 

* jj^Jb Ja LaJ * 3^ 3j& *Lj)) plr^j V ol>^' 

.[JjUall Sjj-j] IJjjj ^f»\ (JjjSldil JfaS * \±& JjSJJ * \'±& Oji^e 



Oj£]| (jA ajLall AjLjda ^S- ^jaoll aJA J^La. <jjs <_A^ul1 ^jdl aLalaJI Jjlajj 

"Cildjlj^ 1 (jA*ju CAawuy tjj^i (JjUall aljj o' UJ-^a*j ^2 tCal£wu <_&d j 

O^ JcLd aJA <Ld; J o! UJ^JAjJ ‘UJJJJJ^'j CLKJLtfl' *Ua yAj 



vr 



(11) cj^JI cLLj-uJIg ul^flJI v_s^9 i_s\joJjdl jb»ic\L) cL^gjojgjO 



*Ia IjLaJ dj-lj Ljjj life (jAj . (jj£j| U& SjlaJlj Jiuu JmsI 4ij*_a 

si* (jlSj (Jjla. ^jUtuVI jk nls) :Aluai je &,h..ij jl jluu^U 
(J^alj a^A <Luil;J qa (j& ^iUallj SjLa 11 Jiuu J«a) qii iajp 

!l^la Jjlii <^1 AjUaiJl (jj* jUdVl 

Jjlik (jjjj (jjjUall jiaail (jjj AifelC' dliA <_£) dajl^La jl MZjj JaLjjVl l^Aj 

tASUaJlj eJldl J*^i 4ij*-d ULb jA JjjUdlj *budlj) JjjUdl ^aolli t^LuuVI 
IdA fjXA jLdVl Jj-al Aijfcd lildj jA JjilJ tLa qa Jjflldl «.ldlj 

! ! i..ij-y».H JajlpJl 




Vi 



(ll) c_)jaJI cHjjjJI 9 ul^flJI ^_s^9 v_s\jOuLaJI jbticMJ ,_}_c*SJI 



Jj-U AJgjJgjjJI lulgjjii tLaaJI jlcs-b cIjoU^joJI g9lgjoJI A^-l ,_sJx: 6j$-tlLu3 Ajlsio 

A crusty star is ringing like a bell after one of icdlsLoJI oaa tb-9 ‘u^^> Jio 
the biggest explosions ever witnessed in the universe, Nasa revealed this 
week. 

http://news.skvmania.com/2006/04/neutron-star-rinqinq-like-bell.html 



J-»tj Aiijj 

JAj ibj^a jiuaj Adajldl ^adl ^ dd dUA JA AddJI JjjULdl #AA Aau 
Richard <dl*J1 jfj Ajijladl Oj^a Aadu Olj^aSfl aAA jl dd dUA 

o' dd dUA Jaj gigantic hammer Aiblad JjjlkdL l^ . jd Rothschild 
(jd Jli Id t-iSldl A_d£2 ?lc.1*d1 jdSn (jA A^Ajia Axdl jJuu aH ^adl aAA 
:i_dj£J1 uAj ;Ja : ta-dl o^J- 4 '^' ^ajua t(jb£ (jj| jjj-aij) f.^jdadl jA 
t^j^dl aAA ( _ # Jc- Jjdajj Adudl sJAj t£^£U1 Jadl jA i—iSldl |j| . $.luaf 

V ^._i~wa dadl lAA dlilj t^j^dl aAA ^S- Idad Jjdad Adua <_jA JjjUdlj 

dll j tddSI Adi (Jjiad 

dj> LajJ^ ljj*J 1 A_4^2 Laj Aj^U ^jAftll jjj-uAISI (jjdldj (jjAddl Jj£ o] 

Adixlui Id 1 a] :ld1j*jij (jl^dL ( _ r alxjj JdSli ijjj AJV l2jUa < _ J Jd 1 Ldj :SaU 2 Jli 

Vo 



(ll) c>r?JI CUJUJI 3 ul^flJI v_s^9 v_sxjoJjdl jb*d:\L) ,_}_c*SJI 



(jilaLaj AjAa. jA jla^Vl (jj ! < _ 5 _Aia«J^ ^jjAaII jiutflUl 

:JjAjj (j^a2Uj V oL5H u' <— ‘buV 4_Lai*JI CA_Jan.alt J-a Jjali uL^H 

*Ua^l iSj 3 ^ ul$' uj UjAikUti frLaJ ^jAa! 1 jj^-afilSI UiajC-l jJ 

j JjLtSbj IjjMtAo]) JjAj Ia£ w a* A." »AA A_la1c 

(£)j o^jVI £jb* £jikJ <_£A31 U^J (JaauiI) Ajuil iju^ij ll! AuaiUj 

jij AaAiadl JjjliLaJl ®AA ^aa3 (j!L lijlgj A-£li ^jaaJl ®AA 

. Cib^l JjLulSj t _ r 2 UjaAxLuiV jx£jA! LlulS 



4Aluij A_u])aS1j AajjSJIj A_laLlSI JjjliiaJl »AA <jl ^buj djLu 4&I JLuu 



(jjlSI Ia^J LaaIsxjj La. lg_i UAjjj AIujjj t<j|>ASI IA£j jj«- » (AilSji AjIa^J 



(jA Ijjj ^ (jjA^IaH dllSjV Luajl ALjjijj IA 4 J IajLaajL ljl)jC.lj 



. j»>Lui VI AJLujj Iaa A,a^3C- 
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http: //www. jb. man. ac. uk/~pulsar/Education/Sounds/sounds. html 
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(11) cjjsJI <^1jjjJI 9 ul^flJI v_s^9 i_s\jCxlaJI jLsicMJ clc^^aj^jO 



2- Magnetars: Special Stars With That Attractive Charm, www.nasa.gov, June 
2006. 

3- Neutron Stars, http://www.bbc.co.uk, 10th December 2002. 

4- www.nasa.gov 

5- Pulsars That Rock Space and Time, www.gsfc.nasa.gov, 02 September 
2003. 

6- http://imagine.gsfc. nasa.go v/docs/science/knowJl/neutron_stars. htmi 

7- http://imagine.gsfc.nasa.gov/docs/science/knowJl/putsars.htmt 
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http://www. nasa.go v/centers/goddard/news/topstory/2008/magnetar_ hybrid, 
htmi 

9- http: //www. nasa.go v/centers/goddard/news/topstory/2006/starquake. htmi 

10- http://www.msfc.nasa.gov/news/news/reieases/2002/02-159.htmi 

11- http://heasarc. gsfc. nasa. go v/docs/xte/Greatest_ Hits/sgr_ bell, htmi 

12- http:// www. physorg. com/news65366557. htmi 
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(ll) v_s^9 



f LaIaJI j jjjj djUll! L ijlrui 




JaiL^ju lgj5Js Ig3_>jjsij3 eIcxjjj yj .a'ig JS qjo L^bjYHj Joj-aii dJjLjJI 



SliLoJ ...cJ^jiLoJI j+i. qSLcAJI 



VA 



(ll) c_)jaJI <^1 jjjJI 9 ul^flJI v_s^9 i_s\jO-LaJI jbiicMJ ,_}_»j>^JI 




s JA (Jla Y « « S j \ « j \ 0 ^ujtL l.ii]jAj Ki>\.t «.Iauj Jjjjiu *4)^ Sjj*<a 
<_ji {.Laiadl JjAjJ ‘t>3jVl (j-a Aiili-a JjJalia jI^ajj-uLi Jailudj <LijUj1 '4£S| 

ij£ SjlS J£ J aftuij Cui . 4J3AU jjfr jjlalla Jjj2 J aitmj La Liili l^JI NASA 4 Jl£j 

V U31& l^i AjjAlaJl (^jlaLLaJI (jA ujaILi 4a£lL» A_ijU 




v<\ 



(ll) c_)jaJI <^LjjjJl9 ul^flJI v_s^9 v_s^-oJ^zJ I jbiicMJ 





: JljAiiSl )3 a 4 S 1 I (jlyujjj 



jaj Iqj&jaj ^vli ,_^3!l , jj>j ?A_l1£uj jj& (j£bai AjjjlaJl SjbxaJl »3 a jUau l3b*2 
»3 a <j£2j . I 3 a Ajjbijjfl (jjjljfl ii2UA buJa ^l^JajjLu j\£a JJaj ^321 



.lAjluba JJaj ^321 jAj t^bu aft) Jjj (jA j^1jA21 



Jill ^ ba ^2 *jj jA V) V c-uaJI ^cjlAa sdjc-j) :4_ajj£2| <LVl ®3 a J-aliiS 

(JjjjU Vj ljLj Vj <j^ajVI diballa ^ Aaa. Vj l$.2>\*.j VI *L2JJ ^a .ja&uu baj j3u21j 

.[M :^buSfl] (u^ba Ljlai V) 

£)£)■ :JjLs 21 j£2 sJbuu <Jil 4_a^j l^li2j jj3u 2I SjbxaJl »3 a JaiLuV *bui j2j 

buwi ji C»aj (jA jl (jA Ll3t -Joifi. tiauj ( ^3& JjIa21 jA 

.[1 A :^buVl] (uj^.Aflj ^.\«,2 CiU^l (Idj^aj <_£& Jlajl o^u jJj Jjj3jj 



ba2 d23£ jaVl (jlS j2j AijbufljsJbi V AalaaJI <jl Jjj »3 a (jl 

ajil (j£2j (AjjAba21 jj& jl AJjAbaJl JjlabiaJI j±i jjaalSI <i2jbu2l »3 a Ci&Ualuil 
JikJj J IgJ jjflj $.L2a321 ^ <jl IgJ jjflj SjbbaJl »3 a Jjli ^bu 

!djbl21 »3 a j-ui j a I'Jaavil #.bajj U2 jiuai ^321 jA tcSjaJI <_fcli21 



A . 



(11) tj>J\ QjljuoJ^ ul^flJI v_s^9 v_S\joJjdl jb»icMJ CL^^joJ^jO 



(joaIuiaJI (jau UjaS jjjj V C'LaiaJI cj-vfr jjjj SjAllaSl sJA 4jLib*Jlj 

4ijlux*Jl tliunij tUlaiiJ jikjji j A ^bu 4&I (jl HiSf 



.<Laj£^a]1 



• i «* . e f •• f 

d^ijj 4^1 A-axj (j) ^-uuCr S JLJL^ S*l^ AjVI d-iA (jAj (j\ (j£a j Ua ^aj 

I^jU; (jc ^Aj LHjiaJ* la&ui «.Ujlt!l ukij) : JjUJI j$& tl^.j\& 

.[r r :*u&)] 



A \ 



(^1) c_)jaJI <^1 jjjJI 9 ul^flJI v_s^9 v_s\jtxiaJI jbticMJ ,_}_»j>^JI 



s Jj^a Jji 



4 



lUb& 



<uJ! 4fi> £jIa 




lfjj3 A$Uj ^jJI tjJgVI iijjoJI IgASJg iCigSUI ^3 i^juuuijjo i-jiSIgS qa: l>4^ cLvlaJl CjAjxj 
OgjS Jj 3 ojji) aSI OljiJI o^9 < v—jiSI^SJI CiAji Ag^rg o-° 6jg.^)b cLoJLszJI 

...cUjgJo 



AY 



(ll) c_)jaJI <3 J_jjjJI 9 ul^flJI v_s^9 v_s\jtxiaJI jbticMJ ,_}_»j>^JI 




ojj^a Jji JaaiSl JjU cjjiuJft]! <j) LuiU Aj£jj^jV' t-LiaiSl 4Jl£j ClUI 



u^jSJI ^a»a. j^Lj .ja.1 (j^Ajhi j»Uaj ^ ^aJ Jja. jjJj u£j!U *>2a]l 
^Uaill SjLluJI cj£1j£!1 jj£ 1 i_^luui]l l-i£j£ t_flbu<a1 AjMjj Oj^Jlajfi" 
(_^iSlj tCij^JLajS j*aJ jlx# ^ jjJj l-aiu Sjj^aSI JalfliSI ^ jj .^Mawl! 

.(jiajVl (jA Aojj^ia 4,Lui T * Jxjj 




Ar 



(ll) C>r?JI QjljuoJIj ul^flJI v_s^9 v_S^-oJ^zJ I jb»iC\L) ,_}_»J>^JI 




qa (Jjlsj jiA-iSI <jS cturv (jA Itjj aJA Jla JalalSI Jlajj 

.^gjjA t-jjJz (jb 4jj1.1a 31 uaSljSJl AjJj LujAj (Jj%~UiiAiH 



jjjIj (jjjLiii jJjLl 9 jjfr Jiuuj u£lj£l2 Ijjiajj (jjjftUti jLi^j *Glui qa IjAj 



. 4 £l 2 (jk jjJj ^S- 4 -ujLaJI 



AaIl. Jauij (ji IJbk s^ji-ua Aiafij c_i5>j£Jl jJUj LuiU 4Jl£j Lgjjj ( _ 5 o!1 ajj^l l-luaj 
jjj£ sjjjiil ^UaaJl Aowuj . jn£ l ^U aaJ 4 _a^ua $. 1 ^ 4 ^ jL& 

SjjjS a.U'V.a Lalut^l (_£jajj jiUaiSl jjIjJ jf- ajLifr jA (_^i!lj 

^QalSI ^ jjjL jl^jc S^jLuaS! ^ UL^Ij jLiJl Ciluak qa 

. (jiajVlj <j*alaJI 



Jja.j (j^AAJl <j«a JAj ?uj^t c£p»l <-iSlj£ u' (j-4 JA 

(j])ASI ‘ S-LaIjlSI Ajfi- Jj^-lj La |JA <jjjjju 4 a^ CiUjISj (js^kl CjjjlJav 

‘UJ^t (jk CjUjISj (JjL i Jjaj ljL] dlllA (dJj jluil 

(jA La^a 2 In Laj uIjIauJI (jjlk 4 jU 1 (jfj) AJji CiLVl aJA (j-aj 

.[Y ^ :c£)>uJ)] (jjJS *Luu lj] ^£- jAj 4jIj 



At 



(11) c_)jaJI <^1 jjjJI 9 ul^flJI v_s^9 i_s\joJjdl jb»icMJ ,_}_c*SJI clc^^aj^jO 



n.uaVl S^utiLa <Ua CjIIjIS Jja.j jiau 4 jV1 

!^jil (jbwurffl .<jijVlj ujIjauJI <_$! ( U^.j°i Cu Uj) :J15 ^Isu jSf 



Jr>l>^' 

"Lujlj" CL^JjjO^JI cLaflJI cU 1^9 



A® 



(ll) c_)jaJI <^1 jjjJI 9 ul^flJI v_s^9 i_s\jtxlaJI jbticMJ ,_}_»j>^JI 







iJaiiS ^jj-juojJU Ijai) tL> J^9 cbliS ^ 3 cJjjLojoJU ijJlaj ciX) I (_?. jcxjjj JlqJ 

L^Jgjcxjujy tlolsdl ul 0$3A^xj Jji 'TJjisJU gujL^uo l _svji 0 jji> ul / >1 

iTT'^Uo" 



An 



(ll) ul^flJI v_s^9 v_S^-oJ^zJ I jb»iC\L) 




UjSA) \Ut> (jk Jjj jl I^L^a $.La1*J1 t>\j±) tiiaj ^ 

l&^afr jLj i-la. 4_ajJ2 aJAj ^(jU-aiSI SJjAui) Ajla^UI jl 

si* Jja *Lai*Jl JUSbj |jLa JIjmJIj . jaiuJI ja jjj^Li a X- 

j^ixi Ol^xaJl aift jl£j b-^J Ajl^ja-aj JjxaSI jj£l! \jj*a IjJafilH La-lic- 

0uo>ll jfr (jl^ju 4j tiia-i jiia Jjj ^jjLaJVl j»JUJ! JjAjj t A_ jA V; jljJLi 

: (j^' UJ^' (J> 

^ic. jjjj ^jaull aifcj uj^Jt CjI^xa!) aifc jl 

. da*J) 

jLa^Vl A-iujj La (ilSUft jl J&aILi JlaJ .iual/a]! J>L^ <jj» l^alj UjJaj lj] LuSf 

jjJlaJl |JA iLaJafr Jjj A_aA> V; jl^SL epUlaj 4jLuajla (AlijSI JIaaI) 4_ajj£SI 

: aLalxJl JjiLj .^buj 4Jlyua 

Jla J^»*j IgJI tjj^Sl (jk ^.jjL/aaN Jla Jjju Axa^Ul j' u] 

. La $. < _ 5 «u aj IgJV ^ojLuoa]! 



AV 



(ll) cjjaJI cHj-uJ^ ul^flJI v_s^9 v_s^-oJ^zJ I jbiicMJ ,_}_»j>^JI 



Ijj; 1.1a. 4i_u£ ^jjC. (jlkASl qa LajjC. «.lal*Jl jjj^a Laljxi 

liftj jli.l!l ^$dl ^Lu-adl Jla Ja*j si* ^_ r i*j ^jau]l dlj AJxujIjj 



: Jli Lade- ^buj djLu JjaJ! Jji ^.IVh i_iua^l 

laid! (.\ aui 1 \ UjJj Ujal «.Ul*i JS ^ ^jj (jiajj ^ tliljalu £owi (JAluaftS) 

f.UdJI UjJj) AjLfidl <LuixJ1 ulaiSJI »i& ^J1 Ijjlajli Y :Ciiua2] (^cajLuaaj 

djLu di) ULaau (^d*Jl jjjjdl jjliij d]j UaA\j ^ujLuaaj UjIJI 

. Igjjj 4aj]^l 4_al£j| — Lyajj ^ajLuaa LjjiJI {.Laifr ^jdl ^ajbuxa ^buj 



AA 



(ll) c_)jaJI <^1 jjjJI 9 ul^flJI v_s^9 i_s\jO-LaJI jbaicMJ ,_}_»j>^JI 




(jjo ^LCgjcxaio Jjuo j\> laj <=LsaJ I j ulgJb 3 -Uj 9 AjJgSUI gujl^boJI 3! cbioMJI jo^^cjli 6j^> 

£> id) l pjijj ttUL^JI cislioJI qjo cLoJLszJI '.-jjtgjg ItLooujJI Qjjj <-_svjJI gujLajoJI 

Jjuo Jjcxsj Laj- lg_i J iclolsdl Jl>I IpjX: J^ibs iCiI_>jjo 9-LSUI (JjjYLJ l^J^> lo 

! 1 __9 JjJoJI U t-g-JjlfxJ CLO-ujlS 



(jl UJL Ujju ^xiJI »i& < _ r 4*jy ”b) 

: JjAj jljtuij jjj^aSI jA . (^-LjLta^Jlj) Ujauj) ^ajluxaJI J^£> Jasu 






(11) c>r?JI ul^flJI v_s^9 v_s\jtxiaJI jbticMJ ,_}_»j>^JI 




»Agi ^Aa.) Jja. (jIaaII qa AliU AxaS (Jjj VI Sj-ai! Uj| 

(Jjjl (jIaaII |AA fjl\ (J^aj *jJa jla S>a-*il lj& jliAll qa SjjjSJI 

(jliAll Ajjj ^jaall a AA Vjlj t jlikAil Iaa 






OAdi LfO^j u] itltxlsdl J5 Ljuuu L^J^> qjo OgSJI t^sAoJ AsoMJI 

L>Lj^bo Ol i-Sjj>l bjLsiis iLu^aixj Jjuo ijjjaio uiJI Jilaj 6 tLo| OJ-uj IpJ CLJ 9 SJI gujLajoJI 
^LuOjoJI lid) 6 sLo| OJljjJ Jjoli9 ilsZjO JOCXJ O^AjjJ <*AjJ Lo t^^oJI (JJO CxjJ Ijl>Is LjgS 

! l^sO^SUI 



<\ . 



(ll) c_)jaJI cLiLJuuJIg ul^flJI v_s^9 v_s^-oJ^zJ I jbticMJ ,_}_»j>^JI cicgjajgjO 





UjJj Ujil f\iuu IJS (ji l <j& CiIjaui jJLui (jAluaafi) i^Iju Jjib 

ai& Ijjj aLaisJI 4_aiiJLuij ^ \h*si a £j| (^-ul^lA.i UjiSI «.buli!l 



«.lal*Jl l^.^.\Vui>j Luajl (^jjluoa) 4 _aK (jlfl til2i£ t $.LauJ 1 ,jjjj CiI^xaII 

^.JaTi UA jjjiJl JjA^ i2Uj UaA^j Ujlll i-l au] I UjJj) 

Jlx&vi (j-9 jjj*j lA^i ^jT)AS| 111 l^_ajjjj A_uj£j) SjjMaJI LLaLaj 

1 ^inX j) U|>j J Jj 2 UJ j^uaj (jSf aL*U c£pj^a~iH 



5 ^ 



(ll) c_)jaJI <^1 jjjJI 9 ul^flJI v_s^9 v_s\jtxiaJI jbticMJ ,_}x>^JI Q^^jxic^jO 




jLaJI Ol T * * V/’b/Y \ gujbj Igj^b^Cg Lujb cU LS3 LgjJoiijJI ^jJI >g-tii 

dUb “b-abaiig i/xg^tjJI Jd-iuaJ J99JJUU0JI gji> < _ssJ^SL)I OL>-jJI i_9al <btxlSbg ^s0g5UI 
‘bJgSUI L^3 joJ I OAji C 1 I 9 .GgSUI cbljj i_s3 vldiLijoJ v_s\jJI <baoMJI /xg^tJI 
.^sOgSJI Ob>jJI tb/gj o-° G djoJj /xJ Idxig^rg \J 3 Jg ilpJg^ qjo Gbi-jJI c,_sGaj 



^ Y 



(ll) c_)jaJI <3J_jjjJI9 ul^flJI v_s^9 v_s\jtxiaJI jbticMJ ,_}_»b>^JI 







*LaisJI A3a2l La lAAj /ULkJ C)t3 CulS «.LauJ 1 <jl Asul; Aj] <jT>iLSl ASjj 
$.lai*Jl Jj5jj . ^jLklSI Ia$_i JjAjuj AjAa. <_fltuuSl (jC- JS (jjjAaJLj Jj tjjjjJI 

:AaJjJl LijaJli 

The dust particles that are mixed with the gas are tiny, only a 
fraction of a micrometer in size, and could therefore better be 

described as "smoke.” 



(jaj i jla #.)^S JaflS AjL»2J jliSLi ‘La.jjA.aJI jLulSI Ciljj <jS lAAj 

!!!!"<jlij" ^ l^JLoj u' J-'-a&l 

jLiJl (j-aaiu (jl J^iaSVl (jA AjJ (jaaLuia jjfr «.lai£. *VjA t^yua Ijjlajl 

i“AUrt (Jjfll jl V] tSllal Vj 1 1^313 AajI^I AaISJI jjA.lVuA) ja^jj (jUj) 

!<&l (jLxuaS 4_al£ ^ 4S1I b 



AT 



(ll) cjjsJI <3J_jjjJI9 ul^flJI v_s^9 v_s\joJjzJI jbiicMJ Jx^SJI cl^^jaj^jO 




oUj^> OjLtC cU I qjjJ -A9g 1 1 -Vj>- oluxSL) _/ 0 gj=sijJ I qjj jjjojjjoJ I jLsiD 6 j $ j £> 

liii .oLi-jJI CiLSjjo oidlg qjJsljuoSYIIs /x^tiJIg OgSJj_<jjJI o-° obgjSjjo 6 JlC ld>jJa9 
.../>g^tJlg (_pjucxjuulJ 1 3 >— j^SI^SLJIg u&j'dl cLuog OgSUI VLcu ul5> ubi-jJI 



(jjS qa" : 4_^jJaj JbJLa* Jljj-n! (j± ajiu CNN jA iJAj 

^jaa31 LUL qa 4_alaaj> ^131 (j-a ^l£uu (jlut?iMj OljLiDli 

?dlj ^jaull ^ JC-Luj j^iSI «.la. Ji (j a (j£jj kS^iala-aJI 

M 



(1~\) c_)jaJI <^1 jjjJI 9 ul^flJI v_s^9 v_s\jCxiaJI jb»ic\L) ,_}_c*SJI 




ciSjSxd cuJg to 1 1 oL>gxdl JjJjsaJ >— igfLo-LLJ I Jbx 2 i_ujL dJULaJI tloJLc />\s 

j$1j$ iS°j3 Ag^-gj -V>-bj JjVa Ig>i29 i^sOLcloJI jLaJI ^9 .)L>gj 0(5 lilo 

CL2£>1> (jjo "jjjOjS dLgSjlo LSL«jjl<_<jj " cb loJ la9g n3jjl _>->lg jjOA>-I OgijLg /jLi-jg 

^SvjJIg i/jg^tjJI QjgiJ AjjjjJI clJjcxC ^_ s 3 Lx£jo CiLi-jJI x-i2j iljjiLsiil ^sv9 ^JLjulLjuJU Lo 
CiLjJuog i_jkSlg5 lao CiLi-jJI Llaj dLcuLoAJ Lo Gilcg iljlc t-JLaJI ^9 Og£i 

<\0 



Q~l) c_)jaJI ul^flJI v_s^9 i_s\joJjdl jb»icMJ 




U^jgJ '-S^ <Laol> qjo "^cYILc OjLjj" cuSJLaJI dJUju C^^bgl IcxS 10 LSL 9 S 9 

,jc- oLlllI qa <j£aj i4_uLLai!l LuiU AJlSji 4juli!l CiLijiuiUJI .ia .1 UJ^ 
t-ij^uilj lJjju .112 .^xaLSl AJjU ujAo^l qa 4*3.lLail jAj 

Uc Jxjj t^au 4_ui (jfr jjLua ^jJLuaa jLc- qa SjjjS CiLlaI ^Jc ^Luaftll " jjijul' 

. A_u 3 J 2 <LLui till; Lila 4ajLaj 

: 4^jC)b> JjflJ 

jJaS j^3 ^JlLa&l jUiSl ajXuxa a- < _ r ji J£ ^ 

". liu! (jjj qa A^jxaI (J^sllSLi A^-x-vVI 

Lllij t(j.iu<iH Ci^LLa ,J%i iMCuil CitjLu!) (jli (j^jlaj LUaII a Laic- (jL j^Ajj 
L a LlJjj - Zy ><“<■* *\\ Ajjjai jLllSI qa Lj$- 1^ a Lull <jC aAuuil 

^jLIaSI jXuoaj jUxiiSl jAj tL^jjIxa V'j-ui LIjjj Ll!j (j£jj . <— j-a Ci-la. 

JUa-Sfl Lf* -^b-u jAj ‘UJ^t JSLuu 

: jiAj£ LLjSjLa Aa^LJ) Jj5j Aj-aViti jjJjjjl qa ^JjVl 



<u 



(ll) <^LjjjJI 9 ul^flJI v_s^9 i_s\jO-LaJI jbiicMJ ,_}_»l>^JI 



^xill (jA jlill OUjja. ^jLuaDj ^bj ^ J&wu 

J bjjiLaj ^_lusj l ^xa> jiSl .h^iU»,H ajft jajj J£uu3 tS.li.lubl 

.((jlikJ JjJVlj) jUfr Cil;j tfru.m*i 



:LuiU 4jlSj (jA {.Lik- JjAjj 



Cosmic dust particles are very small. To understand their size and 
consistency, they may best be visually compared to cigar smoke. 

t> W itt*- 3 jLliJt Cii)i o' LT** 

.SjlaouJl jlaub J <J«uafiVI 



*V 



(ll) c_)jaJI ul^flJI v_s^9 i_s\joJjzJI jbiicMJ 




^suxiaJI ( jjiAuoJI ul9 dUjJs iCAS_^C>\J jLaJI qjo OaJga CAjlS 9 J cLJgSUI i^ou^JI GAdi u[ 
CoSITliC IcdgjO LjjU <iJlSg stole Aa-1 OaSI Lo l-iiiig iOL>-aJI qjo ciaJgjo Og£i ul u^>>Qj 
dust particles are about the size of a particle of smoke and because of their 
(jjjloAj v_sOg£UI jlisJI olj i of lsI .small sizes, most survive without 'buring up 
.JtszAAu\l| gl ^31 jAa>-\JI qjo /xJLuju LiSiAaO v^ju-Ajjug iOL>aJI olji /vAt» 

.4oL>aJI t-jOumJ I OsLoU (qjjL^jjoJI) /jgAtJI />g sij *_s\ao Iglobg 



S A 



(l~l) ul^flJI v_s^9 i_s\xxlaJI 




4juala o' (jh s.Lia2 4Jl£j j^ui' (■ Laic- o' t5 *-« Ijjlajl 

(oIaJ) 4-ai£ o^ (J^iaS' 'jJaj fJj t j&a] 1 J£uu jLiJl 

Jla Lilo£ o' o^ 4 i-aj ?iil2i CT^ 4 '" 4 ^ tSjlaJI <LOjA^ (jfr lg_> Ijjjjli! 

J£ou o-aj JJajj Jj A-*ASJ1 Ujiaiu ^£5 LaI! jjLuJI uj^' < j & Jjil ul>^' 

ol$l :^'j V) 4J qmj] ^jjUaall lJA <j] ?UJ^' jA >J 0 '"*“^' '^A 

m\ o^J^Mj ^ o'"^ J tfAj o^l f 4 ) djA^ !<&' 

.[ M :cJLa3] ! ^jjxjUa LjjjI laJll Uj£ j 1 Icjla 






(ll) c_^r?JI cLiLJuuJIg ul^flJI v_s^9 i_s\jtxlaJI jbticMJ ,_}_»j>^JI Q^gjajgjO 




t-jLjjju-) clliuj o^jJLo lo* qsLujuo ,_5 sJLc lSaJI .^sOgSUI jl.,ocyi Ijji) JjoLjJ 
L^jjJI Lajl JjoUJ iCiJlxj ol ^IcUI oi^J ijSj joJ o!>jJI ig^-g ^9^9 (L-juLi cJLSg 
CJii 9 ulSo Zs^3 tlooLuJI (_5JI i-Sgljjjl pj') itSg^ii CjU\)l qjo pS jg-ajjg §ll_>JI 

(jjjogj ^ 3 Cilgjcx-uj gljuJ (jji)LQA9 iQ^ajUc Ulil IDIJ gl LcgJo LLJ] u^> jVLJg l#J 

(/xJjzJI jJ j-sJI jjJlQj dJUi UiiL>g gi^L^uy IjjjJI tloJjjJI Ojjg Lfiijjol cLoouj 3^ ^s3 tj^glg 

.[IT-1 1 :cJLo9] 



1 



« I 



(11) ul^iiJI v_S^9 v_s^oJUdl jbtcMJ cicc^jjj^jO 




?AdaiL JjjtiLaJI ait <jS liijJj U 

s.ia> ijj^s ( jjilujjj tCiljldl ^jjj^La Lie u_lj ^jlSI ^jLldl Iaa :Jjl2 JjAj d 

Jj CiljiuJI <ja (jjj^La SAC' tAlVl ^1 Jaall jLldl 1iA (jlc- ^jalital <_£li1 ^jaull 
ajjjj d (jil I Jlj^Jlj .CiI^aIIj ^jaull da i,.,ua:v jjj^LaJI Cilia bla^l 
?^Ujj dj Id bit uli£ (jh Aadsdl Cilajladl siA jjAti" UL& 

ijA uilaSJI IJA <ji Adi Jl3 tAjlka!! JpUbdl uilal jA ^jjlll ul^' u) : Jj^!i 
1j] J\ ((jb&lj (jjj Luajbu llaa Lade <jaaj t^Uaj djld bit de qa Jjad 

: Jli Ajjlaii f-lddl Aal £jiL 

(ji aiu l^Ajiajj ^»jd1 9J^a.ja AjjIaiSI siAj tAalg_i V l>a ^1 Aladwi <jj£J! (jl 
Aal^a 4j <jjli <jlj Aalga V La f^\ Alalua <jjlSI £)] LuiLi AJllj tide 

j1 : e-ldd! ^ axa l^a2 JjAj Adla Aajld dlaA (jdlaa ^HJI lAA t'ldf 

tAa djastaj sLidi <jaa ^LSJI lAAj tld Lai Aaaftj ^S- c£jldaj Jjjlxuu jjlil 

?|j1d 

Lai ijllll JadJI £,lal iLluJI (Jjb . i :Jli Lade- Aae LijAa. Ja.j je bit <jS? 

(ja AaVl sAAj [^ * t : $.1adV1] (jdc-li ill ill Lille- llej sd*a Jjia. Jjl llld 
^ ^ 



Q 1) cj>J\ cu_*aJl9 ul^iiJI v_s^9 ^sv-oisJI jbtcMJ L Jac«SJI cicc^jjj^jo 



AjlgJ d)l.UkS?l (jfr Aiii Lu.iau S^aaJI Cib*iM 

.‘Gin, 

IjLaJ fiji AaaJI : JjAj (jl 4&! .loJ <jl Ualfr ^jAoL 5^, ull tlibVl ®iA iSjj la-iie 
jj£ 1 (jj£iSj tJjaJl cf-^ ' '~'y~\ CiLVl sA^-j UjIc- ija 4JV ?^lsuj (iSjLu 4&1 .Uxi 

»jk« t' i_jU£]1 Ia^_i UjAj jj£Ij tULajJ 






CNN c iSuljuj gSgjo ^jdc iO$SJI ^9 j-S\Ji g£> iSjic C)LujuSI oi^iszj AJUio -\ 

. r- * i/v/t qjjLu <cSjjjo\it 

"./ujtu clSjjjo\J! CNN ‘Guljuj &9S° L jdc ,6 JjJj> <L. jgS Cj/jS&o GiLujuGi uIqLSZj AJULo -Y 

.r* *£///<? 

c&j-uj SAS° ,_plc idLjxJt dLujj jszJ Jszj .19 <_sJLa9 jL-C i _9 LujuSI lul^iszj AjliLo -Y 

. T- • V/)/)£ :$jjL, cl£jjjo\II CNN 



1- Smoking Supernovae, Science Daily, Jui. 24, 2003. 

2- Astronomy Picture of the Day, NASA, 21/9/2007. 

3- G. Jeffrey Taylor, A New Type of Stardust, Hawaii' Institute of Geophysics 
and Planetology, Hawaii University. 29/8/2003. 



\ • Y 



Ql) cjj>JI cu_*aJl 9 ul_>iiJI v_s^9 v_sv-oifiJI jbtcMJ 



4- Messenger, S., Keller, L. P., Stadermann, F. J., Walker, R. M., and Zinner, 
£ (2003) Samples of stars beyond the solar system: silicate grains in 
interplanetary dust. Science, vol. 300, p. 105-108. 

5- Observations of interstellar molecules, 

http: //www. chi. chalmers. se/~numa/astrophysics/molecules/molecules. html 

6- http://saturn.jpl. nasa.go v/spacecraft/instruments-cassini-cda. cfm 

7- http://!ogos_ end/ess_summer. tripod, com/idl 44. html 
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(11) cu_aojJI 9 v_s^9 v.s'-oJLsJI jbtcMJ 



jtgjsn 




JuJusJI *_s\j&l2jl >JsL«jjLtS\JI Ijoi) JjolijJ 

(jjjJI liji ^joJiiC ^j-Xj9 ibjjjaio ^s3 l __99Juu ^sviJl9 qjo jlfjjVI £>jji> qj: I j_q_J 



\ * t 



(11) cjj^uJIg ul^iUI v_s^9 v_s^oJUdl jbtcMJ cicc^jjj^jO 




ja-ujj Jiuu (jyAjj 4 u 3 Staj^a 1 >$J j^j-a ljiuti£l ojuSLij^jI tlaAc- 

liA (_£>ajj tAaijjia <LLui V“V • « « U& j^_iS| li&j tujLJV' jjajj Jjfladl 

Sjj£j j*iu"Ti jlgJV' sJA Jla o' *b*i*J' !j»^j ® « > « « Jj.la_i 

• o^jV' <ji *La31 AjJoj <J^y '■a^ i£>^-ij uj^' 



< _ r jj u <Lai£J 1 sJAj Stream *La 1 £ qj^.vVu^j jXgJl JaaiU ^^liLuuSl LlLab jlj 



La^j o^a^' 4J?p» cf- JJ.**"<" u!$' 4-*KJI fjA ij 

(jjiAui ojjLs uS\ AIa (ja J&\ Uj^a _4 (jA ^aJ ^A j 4 Au!l ( al*j 



((Jj^j) 4 • A ' < y jiiAull 4^j-a. ,jc- ^bu 4S1) jjC- J2j a ^UaL (_^aj l^t_uv\ 



. [ r A : o^] ( *j'* " jjjiJI jjAflj i 213 j IgJ j Auj ia] lSj^ o-^'j) •(J'a^ 



Astrophysical Journal Aia^ ^ SjjAIaII <Luil;.ill ^ ^tujl caJ 
Carl tioJJ! jAj LiluuSV' o' ^ ^ o j j'- 4 /j'^' ^ Letters 

California institute of ^ Jasu jA j Grillmair 

«jjJl o' dj'-a* 4 J' Technology's Spitzer Science Center 

!u^l o^ 1 cr^' J^-&'j cs^ 
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(11) cu_aojJI 9 ul_>iiJI v_s^9 v.s'-oiaJI jbtcMJ <^£-^juj^o 




1 t 



(^1) cLi-AjjJIg ul_>iUI v_s^9 v_sv-oiaJI jbtcMJ OCc^jjj^jo 




(JjO 6jJ yt. jLgjl Lg-±9 U3A$9J LujU tLkliJI cjl$3 (JJO 6 j9^3 

ji£\j Lc ld>A2j j-IlQj ,_scJI oljjsioJI qjo hjjlii) cLC9jojsjo lp_>l l^llll ub*L<_uj iLjjJSjo *_s\S 

/)UajJI Ijji .t_jkj^tC3 £jAj /)Uajj 1 _99 Ajj 3 sSj^sii ^_s^>S \ cLLuj CiIjIJLo <0\ti qjo 

... cLcklsdl yjSXJ, 

billion the Bullet Cluster) lies 3.8 galaxy cluster IE 0657-56 (known as The 
carried along by a hundreds that appear to be light-years away. It's one of 

mysterious cosmic flow 

4jJJjUa j) :A (j* 

iTlCuJi UL& 4jj*-a] JLsJlj UIujIjJ Jia LaLaj CiK.uij <_Sj£ 

AjVI *U (jLja. oft Uj±a. U.iSft ^bu 4S1I o' Lj uuajdlj 

JjAj ll^jlft A_LuajS(l j lgJUa.j jlg-SI <jft Ou-luJl S^wiLm 4 _±iU!) 

t[T :JftjSI] (<^UU Ja& & j&\s JaUij) :Jc c^' SjJ " 1 (j& ij^ 

C^jj IfcjS <>$' c£^' jAj) :»jUU> 4-JUJ1 AjVI J15 j»3 

.[r tjojii] 



<iSllA US) lift CiL tj-aiSlj ijj^aUSI uU>^ o 6, 1 "'j w " o' Ukj 

jA Jj O' 4 UJ^J o' O ^*4 ^ IJA j' o^ 6, <■)>£ iuL* 
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Ql) cUjuuJI9 ul^aJI v_s^9 v_s^oiaJI jbtcMJ <^ s :^ juj^o 



(j&4j V 4a3j£Jl jl$JVl oJA jl jjljiL <j] Jj .^Isuj 4Jlyua jdidl cjj 

<_fijsu 4_iia2 «.Uki1 ^.vVu^l (ji j*j dJjj T . « “l Jj£ lg_> LuL jl Ul^ ^jl 
Ajfj tlfjblJu ^ oliluuSVl cJI; Vj matched filtering jlaUidl jj 4>*11 
UjA^I t-cr*-* f»>ab Jjajj b->L c3 Aa.Sf 

. jJ/ixllj 

4-4.^Vuiil Lade- jjjxHI 1 J£j c.Lal*Jl Jjf 1 -" ul^' L)' J*y '^Aj 

l^A ^1 IjjJajjj .^ajdl UaIc. JjJLsj k ^2l^iS JjjUlaj Jji®’* 

^ (jiuJl ^ ^iAuill uU>?“ CP $.bk jjI^I <j^Jyi (jaill 

...jM 



Jadij (JjiJI yi jl$lll ^djjj jlflll <ji JjlSl M of JJ fJ') :^Uj Jjflj 

<&i (jL i2i]j * Jjiib Uj <&i o'j j^i jjii jaaIij o^asi 

diaii 3! j2 3^ * Lf^ j* 4 jii ub c> ujC'Jj u (jlj 3^1 J* 

(jj£ui jllua ‘r’b^ dij £| AjLjI ^ dll 4 j*suj jk^ll <ji 

.[n-M :oUaS] 



t . A 



Q 1) c_)j>JI cLi_*jjJl 9 ul^iiJI v_s^9 v_s\-oJUdl jbtcMJ I cicc^jjj^jO 



Ajuj. a OA$) ^ k£jz. (j) «.Lai*Jl JjiL J*a!Iij 

t^ljaSfb 4_uif jUj qaCa ^_Lutjj LaA^l£2 tjaaJl ^ A.*>uLoll AZjs. ±uu la. 

djij l$i (jilt jj V) l^bu Jli tdliJj tQajjAj bjJLua <jj£j A^pJlj 

( U j y^j) 4»aA£j .[ i * :<jjj] ( u j Vu^g 1 ^ 5^J ^Luj (3jlSI Vj j-a&I 

.A-laIslSI ^wa lla 4jL3J 

iil Ijlaj (jl jlj i «.LtuJI (jh e.Lai*J) ILI; LaJ <il!i Vjjj 

JjjUaHl u^c- Jjb Lajli (.(jj . ji s- Jj (j| llAj - Uja'n*.„j AjjjSJ Cjl^Ua^a^ll 

dill jjc, ilc, ^4 £)li[ jjj^ :4 j1u£ (jc. ASll Jl 2 L«S JjiLjj Ob^t 044 J- 4 ^! 

.[AY : c-Ljaill] (Vyj£ lifcilkl 4_i lj.ia.jj 



Astronomers Discover A River Of Stars Streaming Across The Northern Sky, 
http://www.sciencedaiiy.com/reieases/2006/03/060320221139.htm 

http: //a pod, nasa. go v/aDod/ap021 01 7. htmi 

Scientists Detect Cosmic Dark Flow' Across Billions of Light Years, 
http://www.nasa.gov/centers/goddard/news/topstory/2008/dark_fiow.htmi 

Galaxy Clusters Trace Huge Cosmic Flow, University of Hawaii 
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Q 1) cjj>JI cu_*jjJl3 ul >flj| v_s^9 ^sv-olaJI jbtcMJ L J r p«SJI 



$ 4 ^ 




^9 v _3j_Qjlg v_9JjJI ^bl Ifjj j-junij ul oioj J-Qig ^cl><>-.iO /xJaaJI jbsiflJ^JI ^J>loj J-d> 
OJlcLj />J Qj-maJu cb-ijjl ulS O9SUI ul OjJLi ^suJI OAjJuJI ^la^JI Los Tuljjill 

I jJijJ iCiiilfijls cLb^jji- 



\ \ * 



Q 1) ci_i_*uuJl3 v_s^9 v_s^oJUdl jbtcMJ cu:9_»jj9jo 




<Uj1slaj jJj U*-a jiAlujj (ja J£j Ijoik 4&1 a\j^ JJalAl Sji.Vl .1*1 (jl (J^jj! 

From Dark Matter : jljiu science news juu .bia. Cjajj (4j«iU 

Ala*# (j]e- LuiLuil jJuj t.ii Tk„iH Iaaj t fjJall A-allxaJl SjIaSI qa to Light 
UUS jjxjjiu u' tsAliul fcjal Astrophysical Journal 

Lataj jc- AfrLuj sA4 ,j (CiI^xaII l^.jlc. 4ajj£ Jajja. lilliA jl 



!!g.uaill iajja. i&Ljj La£ 



<jIajVlj uljLxuJI jl \jj&£ jjill Jj $1) i^lsu 4jji Ale. 4ja*J _aiij lijc.J j£Jj 
.[V « : ttuiSn] ilal ji* 3^ *IaJ! j^> UW^j LaiUSjia IfljJ IjjIS 

tAjLi J A^ja :Ja_i*.a.ll jjjj^ULS! »■*■« * t( jjjill) qa£c- jA 4*151 ^ (<Jh^') 
Ajajja. jjj JcLuj j<ti ill jjj- 4 ^ La-^*3 tg.ua'ill £-a jl * i4", „" jjl^KH jjjlAj 
.^t.u^ill lAA ^xJaj £a* <_$! t^jjiidl jA jpjllj lS^) 



jjioJl jl£ (J\ lajj Lul£ o^jSMj CiIjauJI jl Ijjj ^51" : jjj£ jjl (_yij 

C II* * ji # 

."j-aVl *1 Jjj 1 ^ (jiaju jjj 2 A_ua*j ^Sl^La jj^aiHa t( j^axjj 4«uasu iL-aia 



^ t ^ 



(11) cjj> Jl cUljujJ^ ul^iiJI v_s^9 v_s\-oJUdl jbtcMJ cicc^jjj^jo 



S-ila (jC SjUc (o^ajSMj CiIjauJI) o' o* jjl 1 jj 

.JjlsJl 4j1Jb (jA (j\£ Ubbj . Ig-Laju Jjj2 4_a£ljla lg_ua*j qa AjjlSla AjLua^LLa 

. Lag-jjj J^aSj <jiaj*sMj ^La^iJl OH 4Sll JC'Li 

Jj-laJ LaC- Aiii (jjjiaJjj (jjl^LSI (jL (Jjl JjjLuiSI fjk «.la. La LlLab jlj 

Jij, ^ic. SjLa jc. SjLc. <jl£ a>al u) U^JAJ !! jbi£ ‘Lie. 

J^tk JC-Luj £S_lui1S1 Jajai. Ci\±i jjj t<jJaau JjjS 4.,Ja*j ^Sl^Laj Ljjlfiia ^lauu 

• O^uJl (jJJ>Li 



^IjLxLmiIi iajai. JC.Ljj JpA^I 4jUfr <_£l) 4aia*JI 9 iA Ijjjj-a ^gj| i_uajdlj 



(jc- JC-Luj ^LiutlSI Jajji. (jl 4_miL <Lui 4.-yn't Ijiuajj t jjjj.u^ 



4.-yn't (jIiLai!) Jajjtk JC-Luj La£ LaLaj j|^aluili lg-.Ja.t-j 
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Ql) cu_*aJl9 ul_>iiJI v_s^9 v_s'-oiaJI jbtcMJ clcc^jjj^jO 




uljLtftJI (j IjjiS Jjil* jj 



*-»■«• *>• • • — v tSjil jli -My *— . , 'j w l« * * • — ( jjii J*y 



i>Aj5> CjIAj /XJ ■(tJvjj&jJI Oj^^JI) (JjjLojJI JogjA* JjuO QJjIslLO^ ClSi-UJ LtXjjO OaLoJI QjCxAO 

~l* * * A sj ugSJI U jC ) sii i-Sj_iujlJI 6jg^xi\g ^jjjLtxaJI liii ijjjjcxj LjlSg AlcLaJL JogjAsJI 

JogjAtJI JlcLaJ '-OjSg x-QjS eIa9-<jjJI olcljjjJI Jjob cLaJb- qjo OgJLo 

./xJaaI qlllg .Ciljjaio JogjAaJI OAuig ilpAos; 



http://www. sciencenews.org/articles/20080322/bobl0.asp jA^uJi 



^ )r 



(11) c_jj> Jl cUljujJ^ ul^aJI v_s^9 v_s^oJUdl jbtcMJ cicc^ajj^jO 






IgJLoLig i<ijJgSJI Jog+aJI JjuoJ ^sviJI 1 _5ujojJI 6jg.*oll *_s&o I9JL0L1 
/>lol LjlSg JlcLd Jog+aJI ul Joj-Ylig njjojJI qjo 6 ^iS Asu jjSUg Jo 9 * 5 eJI £>jji> ,JjjoJ ^jJI 
l __g 9 Ajj oljjsioJI ul clolsJI Ja^-lLg IJ^ijuo />li>L t>SJg iJjjjcxijg £u_«jaj c LS2Jq9 

CL>gJJI £> jji) ^_s 3 cUjjJojo oiosu JSg i£u_«jajJI I id* i_sv 9 AiisJI dbuL ibgjjbl JgJo ,_sJx: 
dLilb (jjjiSLo jjjjs 10 :g->jjoJI !^sOg 5 UI (JjjjJI l-Xd) cuxlac Iglolii) ioIjJSjoJJ gjojaii 

. LjLoJI 



4_£U duAaJI jj*di£iH 

Jl 3 Vj *Liui ^ £ * * JjS Jjj 

^ \ A ^ * <jS 11] Jjaj V Cib'sH siAj iA_uj£]) Cib^Li ol^'j 

^ ^ i 



(11) CHJU1JI9 ul J&SI v_s ^9 ^sv-aisJI jbtcMJ ciC9_»jJ9jO 



jjJjj (jS Aia uijlka (jV tAa^ladl CiLijIaiSLi lA^tuiflj J jaa V AJt 

<ya» l$a2 j^ali Jj UjjLa-L (jl Aj jjzj V A-uj^ AjV J^<aj LaAjCj 

• ul$' (>* 

jlauljVl (jC- Cjiaaj Ig-jS l ^£- AjVI oAA CAjAaJI ^ Ujlalt jauS AA3 

. (jj£j| £J>uu jautflll Jj-kal l^uSJj Jxj Cluj <LijIaj ^yAj t It 

Igjaj Otjjdt JSA ajt^t ^A&Luj S^ji-ua AJj£ jlS <jj£3l (jt l^uakLsj 

. ^jjJt Aalfr j-ua^!l jA la£ <jjajVtj j-aiSlj (jaAuiltj ^a-iSI CiK.un 




\ \ 0 



Q~l) c_)c*JI cUljuuJ^ ul^iUI v_s^9 v_sv-oiaJI jbtcMJ cicc^jjj^jO 




(j) (j\ \±Lal) Jjji. qa tf ^2 tLuja. A,\.jv^3 JjuSJI jLxAjVI Aj jlaj 

Aa>jj (j£jj ^aJLSIj Aiiuta Ujl>i CiiuaAjj aAaJj Ali£ (jl£ 

guii jlaAjVl Jj cs& *i>j <jj2i fUiill jjala V jlxftjVl q£ Uaa* 1 $j 

• jLalSlj 

(ja ?Aa2jVl AJaSJl Ciata (jj| qa li! Jjflj V AajIaiSI aAA Al£ia 
AiiSI aAgj UjS Jjlaj <jl ^IjJuC- jIxajV (j£aj t 

Jjiaai l^JV (j-a ^S- AjjJaiSI al£j UjLaic. ^ojHuil (ilSiSj ?AajU31 

JajaiJl a JA (jlj t^aiaaJI JajxaJI jC- jjjJLajj $.lal*Ji iiij f]xl) jjl aj la.Uu (jl2j 
JC-Luj OlJb t(jj£21 ajAj AjIAj l^.J'M.j ^a 4_lij2j A£uiLala CulS aJLaJl qa 
aJjAaJI 4_ijJai21 aJA tAujjSJl jAljiall jJafrl <j^ aLakJI ejjjju ( >frv.a ^Uaj Jjiij 
(jj£JI U& lAJLwaj Ci1^xa 313 taJAluu> l^JV tA.j'nfijll <La_ia-y\2 cjjll ^ 

tf Ji c » . . » „ 

j-uaj (jl Aia ulSaj t JpLaaJl jjjajtaSJl ( j\c- jIjuVI Ajj^Ij A uiu ^ifr l^JLuajj 
tiLLuuj CiI^xaII (ja Uaj^k Ijl; «.taJ*l! SLaliLaJl Cijlfii lgjl£a e^a-a 

. tjuilmll jjc. l^.Jaa i (jc JcUZij 



^ i n 



Ql) cUjuuJI9 ul^iUI v_s^9 v_s^oiaJI jbtcMJ 



AjIjj (jk <Lujdl iajdJI aiA Jja.j j] JjAj jl ^Jau<i*t (j-i-pJ) L tSUilj 

tjjidl jA ^£aua ^Uali JajaaJI a^A ■Jfrldj Ajfr l_u±a. JjjjJI jA JjlaJl 

. Lija^jj j bjiJ AjVI ( _ # j*-a ^jaVn Ij^Aj 



4j*S?I aJA ^Uc. qj! ul£ 



V IfiJj $.L»uJI Cul£ :aUa-a Lad JjAj 4u& dll cr u aj (jjjUfr <jjV JjIj jauiAj ddA 
O^ajVI dll JjoSj tjixdLi aLaj-n!l dll Jjla2 (Cud V 12 jj odj'tfl Culdj (jlauj 
(Cud V Augula Lgjila. AjIAj U& Cud ^jdjVI o' Ldfr Cid JaASLij .CiLullu 
U^jSU i_5jaJI ufcliJI J£uu tjUaul Aa.jj V (j) Jduu d (j£j ^ (jJ^aJI ufcUUIj 

Cilduuj CiJjd o' Cud (jijVI Ciijjj (jixd «.budl CjIJLij CiKCuj 

.jUJIj jlf&lj JluaJI 



JL^J Vj <.C>J*A£> A£Uj LiuA A^JLj jj JjIalujJ (jLuijj (jl (j\jtt\ A.4ttC> diA 

tAi^S <j4 jjJjIL Uj4l Jj AiCr La IdAj ^Jbu 4&t ljU^ ^£2 ^ ^j^Uj 

IfcLii! 4d Ijdkjj dll jjC. dc- (ju £jls jJj ^jjjall >dl) l^lsu Jj&J 

.[AY :*Udl] (JJjjS 
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Q 1) cUljujJ^ ul^iiJI v_s^9 v_s^oJUdl jbtcMJ ,_JjC%SJI cicc^-uu^jO 



?a!>2fl (jiaallj dUA Ja 

cAj! jj-uojJj ^ Ua^l U] Aiiuua V L Jj^V <j\ Jj) UAj 

^2 Jlaj j ^2 jjauflal! Lai t jjslu V (^1 Aiilkati AjLibdl jA (jl^iM 
(jl Aj>12 jjkjj jxl*Jl (jS lajj ^,a^A (Jj iuia (j^fll"%.j (jaliSI (jl lajj .AjjU 

(jl^l |JA (jl ASjj Jj t jl^li f’^j-uy V IJAj t J4*afll!ll <ji jjkj dUA UJ^J 
(oLiM VI) o'ajVI Aaj ^ic. ljUS Aa»jj V AJV tjjaasdl (ja jaafr JSJ i_ualia 
jjkj 1 ag a ^xidl J-a (jjflL lajj ^fikla JLaj d^uafij (j£aj 



f.UaiSfli Au-aja. Aaau (^akll J1 aC.VI j£u (ja ^s- Jj |JA (^ij 

■4^' |j| (jajaJlj . Ikvll (jC- lAjja (jjiill (j&H3 tj-uui! jddl ^ja jJudj 

Cauj lAAj A_u uluali .^."ivl blj (Luaika (jjJy <j' Aajdy) jaJ AA3 Ua^li 

(j-aiJI (ji JAsuj jj*alidl (ji JJju Jj t<_fclaiJ Vj (jjftll cs^ ukald V AJI 

.Aild jdull Jjj (jjftil J V 



j»Jaj V jl^fi-VI (ji (_uSu (ja (jl jdstJl |AA (ji di^li (jAAuaj ^jdl L Jjiilj 



t-iUd a ^j) (_£jlsj£.| u uaa>j tjjlkall calj^dl jA AyjU ^^alxJI a^uaflj (jL 
!!!UT)S Cuadj ^jA ^galaal (jl (jj£jM9 ‘dJj (jjSjsu (jaIsJI jla£-V' 



^ ^ A 



(11) cjj>JI cu_*aJl9 ul^iiJI v_s^9 v.s'-oJfiJI jbtcMJ cicc^-uj^jO 



(jijAl] V lAAj jiiaJl jjlaj c.jiWuA jJuj jxutfllll (j£Jj CuUj Jjllaa 

UJ*ji"» (jiaj^jj jjJ ^ (jjiil dlijl V] 

Jj £ #.VjA Jllai (jt Ujlat 4 J 1 (jljAJI 4 _aIaC- jA (j&l$ 4 &I ulj£ u& lLi£lui!t 

. Ujfl j*ic. AxjjI 



CiUl 41 a ljIjSJI i J \V\fr <jj jA) (j^alSI lAA (j xa Ijlatj 

. , t , , ji ® • ** o ^ , ( ® _ i J jj| *'••' ^ ° Sji i* --o 

AjIuu La uj»./n* jjj ^j^jI Uali CA^.jLau j^jj L-suSJI ^ (J& ljLav^a 

00 , , / a^a 15 .* t to ^ * »o **a&*° i »o * 2 

(JjJjij ^ 4&t V) AAjju £Jju Laj AjjJU *Uuj1j AilfiJl 4 ja 

.[V :jjl> 4 C. jl] (cjlaiSfl jJjl V) Uj Ujj Ajc. (j* l)£ 4 j lial 



Ija (jjiiSS ?JpJI (j c- liluajl <Ja ?Ol^.jLa~ull Cib*iM aill Jjjj IjIaS :Jjli Jjaj JSj 
CiUbkla^U 4fljjJa (jj2j*j JA : J'j-uu cjj-vtj ?^jjau IjLaJ lj] ?^ullU ^lla 

uJUall ^S- (jj^jlaj Cna. !!4jlutaSI CiLla**iM 4LjJa CiUal-vH yk 

J A-iic-j c 4 xx^u 9 SAa>lj AjIaIj AilaH AlUaa ljUIa! jjjI 4 J (jjsulajj V|>u 
ul Jj*J lA^i O' Vj .JjajAJI uJUall (ja Axajl i_Jlk!l j^Jaj llAj cjIHj 

jji 4111x01 ObbkV' j-uaj SjjluiV' JjIaj ^IsJI £-a !(_£Uall QjUaj SiiluiSM 

. 4 lluxa uLla .1 Sjc (ilSiS tO^V' 






Q 1) cij-AojJ^ ul^iiJI v_s^9 v_s^oJaJI jbtcMJ cicc^jjj^jO 



1 JA Jjjli «.UxJ1 His jijj t^jHajll JjAui Ifljjla HI jHaj ^bu 4 S 1 I jSIlj 

JjLlall JjIujj Jja>j j] ??Aj 1.JA ^1 J^Lia] I^A <J^2 tAa3 La jjjlaj jl Hj«a1j t jl>Al1 
Aj HSLaj] jj-lua 4 S 1 I j/ivil tlgHa ±iV jj^S CiIj^-ulSIj jHIIj jUa_uiu11 Jla 

.Aj HisUa (j. laj 



$.Isuj1j Ajaftll *Uuj 1 Ala Ajlujj U :<j^l*ij IbLa jj^.a.aHj (jj-laHalli 

IjLa ,(Hjj Hs jwa 5^ Aj i-a. (jjijij) IjLa (j^Laj^JI Lai (AjjjH 

LalH Ha ^bu 4&lS t9jj£j <jl ^ii'n laJaS $.lsj Hals' A&l Yilllj Jau ^bu Jli 
lAA llals lilljlj tAl*2j AljS LLls <_ # i T uj La ^Ufllij A-yj-wall AjHVI ^Ijlaaj 

* H^k^' C» '' <22 j 1 Ajakj jj» bal HjA$ HlajA 3) j*j Hjil V Hj) : tlsdll 
.[^ — A :j1>aS jl] ( jbuHl i. alVj v Alii jl AjS Huj V j»jbl jallll J-aH SIjI Hjj 

J£ Hals tAjl-l^JI uHuij U1 jHuij ^A^JI jjjjla Aii) HI jjj (jl Jju ! ; >^j\s ALLS 
jsj (jj^IjiSI (js HLgjj jH11 jjjjla HI ^Hajj tAHHIj uH&ll JjLa. jja 
IJA < _ r a*H (J^2 t jaiJI HI Jljfj $.1 jsV 1 (_ji AjJHjIj jUaHill j^ Hjjaaj JjLuall 
jHuiVI a«.H t jHlal As IS (jl HlUa jl jl ; >^_i\s ALL YAjJA AjauS ^1 VvLAal 
^ LMji (AilalaJI AjHVI J-Aaj ^s- ulUall Jj-alj t^aasuall ujl^aJI aUaslj 



^ Y . 



(11) cjj>JI cHi_AjuJl3 ul^iiJI v_s^9 v_s\-oiaJI jb*icMJ clcc^jjj^jo 



jsiia jHujVI (jl (JA ?4_utAJ ^I2a LiA (JAJ ?(il2i (jAuu |jLa2 ' aSM 

Y^LuiAj ^lla uJUall O' f' 



^ Ulkljj V ILj U2 tS^Vlj LjJ^l (jA SjUluJIj jjiJI US Ajjj I^lsu oil! jA Si* 

ll-aT U2j) :SjikV'j Lu^il ojJjIaII QjxiUati djUfr (j-a U\«.%Sj «-VjA 

. [®f :<jl>aC’ jT] 'ojJAIuJI £Ja Ljjq£12 (JjjIjJI UajjSJ cjjji Laj 






1 - http://xxx. lanl. go v/abs/0802. 391 4 

2- From Dark Matter to Light, 

http: //www. sciencenews. org/view/feature/id/9503/titie/From_ Dark_ Matter_ to 
_, Light 

3- How Filaments are Woven into the Cosmic Web, http://arxiv.org/abs/astro- 
ph/9 512141 

4- 

http://www.kva.se/KVA_Root/fiies/newspics/DOC_2005217592_1296017045_ 
popcrafoord05eng. asp 

5- Pa He Mpiier, Johan Fynbo, Bjarne Thomsen, A Glimpse of the Very Early 
Universal Web, European Southern Observatory, 18 May 2001. 



\ Y ^ 



Q 1) ul^iiJI v_s^9 v_sv-oJUdl jbtcMJ I 



h Ajjj 




gjo qjo Cij_iulju 3 c ulc cisLoyis OjLali-lj lux9 JlOS CaJSiJI ijji> cLuojil 

/xSJL9Jl^I QjJ libsiO Oj-liu Jj>l QjO gU-JJjjJI (Jj: §jjJ9jO JjjOJSli cUilSuo| 



^ Y Y 



(11) cLi_*jjJl3 ul^iiJI v_s^9 v_s^oJUdl jbtcMJ I cicc^jjj^jO 




AjVI sJA j'c- all AjLa-ua]) ^3 i_ij£ :J1 j^jij c*ih>j1I IaA IJuaJ 

lAA ?^JLua!l tiluJI Jljfli ^bu 4&1 *\) (Jjj^uAaSI US Jaj ljLjSj TlgJjjj <jaj 

:JALi_4j Sjllij (JjjLc- (jj| JH» • ") Aai£J s^Luiij JjAj ^LaVl jA 

jbkU ujjj] 1 j*Suu Ijj ^lualll ^1 JJ :Jl£ Aaj^S AUjjj t^jiuiaJI (j*aiJ1 JjlUl 
oj! Jli .Aa-uu jIaI . l£y. A'uvj Llia> Ala JUL tAyaj 

• [r]«A:,y,^ A23 Alas' CtlutaJj A2a£^1 a ( _ r ui 

<j*aaJ1 (jjl Jbjj» :Aj*5M (ji jja£ tjjl ^LaVI (Jj^ 

U& Jlij Aj^fl sja JjUj Aa2 (Jj ^ ^LaVI Lai . [V]«^j^131j Ct2ua> (diaJI cA'Sj 

AliAk AL^ua 1j] aLaJlj JajJI tilia. Jla Jjal^aJI ibfc^ua ej 

[i]//4<i-v l yaL^) La ASUaJI <illLaJ1 jIa! IjIj .a_>Lu£jj A-ujj jIj] ijjluJI 

Jajjtl Jj tSSlaJlj j'Uwu]! ^1 SjLwi] jj^ulalSI aAA qa (jaaVn <j1 jjlalutjj 

• «^jaULi l"»£iv» :<j*jtaJ1 Jjij (j-a <_^A jy.ualll lAA 

?Aa 1SJ1 aAA IjA^i wiilj AaiSJ Aaj^lSI AilSI a.lals SjJaj ^^A la (j£jj 

Cilj ala-uJIj) ^bu AJj3 ^yjjua Jja. jLJ A, ay. a ^ jjlal a ^jj) JjAj 

yjLa Lai . [fi]«Aiutx]1 jjal^IaJI Cijj AiiJI JaIj :Jjla»ui1 jjI J1i» :(iiiiaJ1 



1 rr 



(11) cUljuuJ^ ul^iUI v_s^9 v_sv-oJaJI jbtcMJ clcc^jjj^jO 



<^1 3* : ( jJb U£ saa cr^ 4 '■’ 1 jk«.j°i K.'^ O-jaISII 

Ajlusj ,_^i]|j Jatuij]| ^ajuaJl ^ l uyi j]j .[!]<< ujjiLJl ^ AxLuaJl jjI 
tA-aS^i l£ji. «.^ui]1 :jA A_aK ^^axa AaJ A_uj*JI Ail!) j-aa-a 

IAAA& : Saadi dL^j tAjja lui :JjaJI dlia,j tA'ywi aL^I iCijidl JULj 

• [V]«lffljjj 

A_jlaj|j LjjiSI ^utL LaJb A.aKII »aA (jjhjjj AxUI «.Lai £■ o' ^Jc. Jjj laAj 
Ja :JIj*a!Ij ,A,a£xa aou Jxujjj Auuj Aia." Jajji (jc- w ~j ^4^1i tA_al£^|j 
? «.LauJI l _ r Liia. 0;Uiu Jjaj ^Jl jjAj La c-LalaJI CiliLuu£l ^ JLaJ <jl o^aj 
jAlaJI JjjUalSI JaLuj tAi&uij <jj£j| A_iii Jja. <_filwaSl tiiA^I o*^l JaLLI! 
.AaLaj AjJj ^jJI aLaisJI al_)J La (j±)j /ijji jjifr AjujI Jj 2 ol>^' Aj {.Ia La (jjj 

CiUaj U-iac. IjjiaS tA.A-wa CiUaSj jaauj clil^s-dl o' «-La 1*JI aa>j aid 
(jA AjA*JI ^jlaj IjIAjj . Luajl (jjjMJI OUaj a ^ ^jaLLlI J Afr IjjJij 
(jl^a-dl (— < 2 j£j Y^jlaJI (jA Aa]| UjJaj |j| <jj£il laA J£ui jA La :AlluiV' 

O* <3*J U£ £i>^' ^ J^'j 

Y Y t 



(11) ul^iiJI v_s^9 v_s^oJUdl jbtcMJ clcc^ajj^jO 



iiji u\a jvuy ^olalwu Jj^lac- ; >_u^a~ CnUal AlLuiVI sJA 4 jIa*jM 

IjA ^ 4_ijjjjiail uUUJI j-Laa. JLijL «.lal*JI ^13 dna, . <jj£li 



• UJ^I ( _j-2 ‘"'jl? JjaSAll £jjlSl Aij*-a jA AulaaJl »JA <_A4A (jl£j >4 -ij all j»lajV 



jjjjuJ) jA la 

djJill tl^j JjaL <^1 01)^1 (j*a*j j JjAaJI jlg-aJI 14A t-fljsull ^j-a Vjl 4 j V 
Y * • « jalxSI ^ IjjAa. CA£/jJ1 ljjjL Aa2 .AJLali-uaj <_flluu£Vl lJA Ajjjlus 
jSj t®lSU_a3l dilj'ac- ^ <ul:ixLuiV til! jj supercomputer jpLaxll 

4ajll!1 i _ji A-uluia. 4,_i\a& <jjjLjj ^ Y (j^» jj£I life Af^ui CjlL 

^ , Y A-ubj^lSl 4iUall ^a tillgduuj ^\j& uil\ 4_La <jja jj£I life (jjjj 

ijjjia “l life 5_)£|j ^ jl£j ! ! 4 _>ojj (jJxIa ^ 4.a>v jluj ;ialj U-La 

.Cull UJ^ 



1 Ye 



(11) ul^iUI v_s^9 v_s^oJUdl jbtcMJ cu:9_»jj9jo 




Aajl^JI IBM q5j-iujJ\ jJJlD J SJLi. 3 ijJQ+JjaS jjg-uaJll (.^UJouOjoJ I iJj^LcxaJI jl^sJI QjO C_pr 
Lijlaiiy uLjoAJI gli-aii lOA^-lg Ajjlj ^_s^^ jLg^cJI ljji> ^sviJI oLJLcxsdl oj IjlpjsdU 

Ijji AjoLiAo (ISjLaJI ^>1 JjoUs .cij-uj OgJjo ) * OJuoJ Ajilsdl cij-ujlaJI A_I\JI cdojjjlgj 
ljul o^uoj il IJl^S jL&-> iJgJg A£gAogjoJI oLjiiJI /xja^>-g ^LajlaJI cLACj-ujg jl^sJI 
.LujU AjISg gj>jjoJI .[lo] <3_AC 0 j 9^3 /xjjjj 9 I ugSUI J5Ljjj ijljujLiSI 



IJpUaVl Ajjj^iLa. 4jUfr ^JLuat 



5jj 2 -iLa AjSjjjjSM 5 . 1 lV 1 .aH OLV^Ij LuLaiSj LjUajjj (j^s «.Lai*JI <jiau ^»l2 Ail 



5>uiC- JLkjj ^jj BjLuxa A-uj^uIa AjUe- ; >-waLi AjjjS 



^ y'y 



(11) <^_*jjJl3 ol_>ijJ I v_s^9 ^sv-oiaJI jbtcMJ cicc^jjj^jO 





Y « Jjjj CiI^aSI ^•wa -IOC- JjJk t jjjj.u^ jjjxjiSI ^ 4_a^l*_a (jjoia 

^ J^au < _ 5 i Aj| V] AAjUII Ac-^uJI ^a LT&3 uj^i - 4 

!!(jj£iS SjjLuXa Sjjj^a ^uij 3 * (j£aj ^ibk Lajj t A ila CiULllSI i-14> A^Jbuj 

tAjj^-aJI CjU,.a>~Hj ^jaall djlui (jC-j ^jC- CiLajlaua JLkJl fj JLaI 

jLiiJIj JlsUl (jc ulajlx^ JLLjI ^ AaIIx^I SjlaJI ^jcj 

Jflj Ol^xaJl l^Lai Jjl\ JjjJaJl Jj-Iajj iAjuuijj ^ 

g>aljjJ) Ija jjiaj UjUajjjj j»UjJ A*-al* qa Carlos Frenk jj-uijjJ! JlS 

(j& Jp^Y' ^S> jjSSM UJ^J t»J) *<#1 ^ 4j) ; [^] 

t<jj£SI (jC. JmsVI Jjaia Aa-uu dllaj S^aiSj llj| .Aaj^uilaJI j.LjjiSI 

. <jj£!l ujjlaa]| lAij (jl ^jVI S>ai!j Uj^aj (jjiSIS Lalaj jJjj 

^u -a j </* <^4jY' . a . ","< aj |jAj 

lLuIS jSj .Aj 3 Ljl_>a_a]| £jjjj t<jj£SI J£ui (jfr AjuSj Ajjj «.LaA*JI lgu£ 

Aii (ilSiSj ^uuu jjjS .la. Ajuij <jj£ll l^-ajjjj Sjja^I 

. [^ •] 0 iuu!l» ^Alxua. a «.Lal*J 1 l^,j\fr Jjllai 



^ YV 



Q 1) cLi_*jjJl9 ul^iiJI v_s^9 v_s^oJUdl jbtcMJ I cicc^jjj^jO 



a jfcj (j-a tilbj 0 u<itll liA Jajja. Ja Jaja. jl ^jjjj Jdl 

JlS JlSillj .IJLiXui Lal£a) ^xt g.uAill liA <jl aJbJLui ijLjIaj Cjuaj J2 

^l&ab Culaj A2 ^jIslaISI SjuJUa CiI^xaSI <_aVl (jA (■aIc-javaN aiA" li& 4_jc. 

."JjAui 




j_iuajjj \J oIjJsjoJI aid) iOIjJsjoJI (jjo lodt^o LJlC iSy i-Sg-moS tboouaJI (^1 bjJaj lil 
did) dJLuuuoj >_S jJI i_sJIsj dill 6 jJl 9 Lp_i J i/)li>b IpJajjj fiJuJ-ii dJUlid) Loj[ ibJlg-juiC 

.Lujb tUISs :gj>jjoJI !LojI tloouaJI dLojuxjs ol_p>uoJI 



1 YA 



Q 1) v_S'- 9 v_s\-oJaJI jbtcMJ c^^juj^X) 




AAiJai J&j Jjbk ‘~'j ^ ^JJiu a-a jA <<^^1 ^luu 11» ^Uauxa j] 
JaA tfi liLai-j j& .4iLi2J iajji i. ilauat OiI^aII Iji; <jj^' AaL (jC 

^aal) jli LUlfr )jl2 tAajjUl (JajjIL^Li ]± z . UL&J Uaj-v aAaJ <_fljAu 
aJad JIaj ^jSJI JaaiJI (jla , 4 _u 3J2 jljj Sjfr (^jluij A^IuiaJ $.luaftJl Jlaj 



!4_ujjia!l CiljluJI (jA (jjj^Li 




iJ)\JI ^Sg^y gu_«jajJI Ijaii JogjJ* G- 30 ku-> t cLoJLszJ I Liilj LtxS GOgSJI £u_jujlJI 6j^> 
l^b /xjuaSlg £u_<jjlJI liai v _gJL=»- lSaJI uLsy_«jaS lAjjgiJI Cilgj-iujJI (jyjYLJ Jjjoyg iCiIjJSjoJI 



^ Y A 



Q 1) c>>JI ul^iUI v_s^9 v_s^oJaJI cicc^jjj^jO 




Joj^sJI lid) J9J0 ul 9 Id^-lg < 5 jJ o 3 Q-y£u. *_sJ 9S icuj> j!Q.n'ii LUuo Lucx 9 9J9 

iIa^T ^9] 09 [jL> g+Sj 3^9 ii_s03SJI k<^JI lid) JjoliSS !!jhjo\JI qjo oUjo OJlC gJjj-uj 
lid) Jju ill iJl^juaJIs .QjOjJoC cujgb 1-S9 Su bgjLjujuog lobb*jo OJjfcj dJJi qjo (.sJ^g 
1 $j qlll /xjuo 9 | liloJ dJjJj Lojj lid) 0-09 'TlpjlaJlg Ipszju^) <lib 9 Jc3jd*JI did) <loJiLC l _sJ_C 

.LiloJI dbLU (jjjblo jdiisio ig^rjjoJI .AjjauoJI cblib *_sv 9 



iol^l jjjLu «.LaA*JI 

jc. uj'yij IjlJui Jj lift Jja*j W UJ^*2u V f’LdlstJI j] 

La t-ijcJ , jj>j .fj . aJaxJI 4 _uj£JI iajaiJI adA j*t»uu Ciaj ^^ISI 

jjjxiSl dlliSl j.LaiC' jb Cida.j 4 »ui1;.a 3I adA AaSJlufl 

IffjbJ (ji 4 j)j 

AaftAll (jfr 4 j 3 <jjj$.luuj (jaojjxJ) jL£ (j-a jiua 

4_aK (j^iaxlujj ^rj^i ill ^ JajjaJl ik* l^ilauiljj ^ ( _ 3 o]| 

^ iiliSI «.Uk. ixj q\ ^au |jla i [^A] ^jAj weave 

?lgd)j 4 _uT>aSI <LaKJ 1 Qj^iVuaj (jjjkxJlj ^jLaJI (JjaSI 



^r. 



(11) cu_*jjJI 9 ul^iiJI v_s^9 v_s^oJUdl jbtcMJ I clcc^jjj^jO 



^ i !5li A-Laic- JjjUh. Ij&wuSl 1 ag aj Ijlaj 1 a alakJI aVjA (ji <^a u A_j| 
jA UjSJI Jli ^jJUj 4 ul>^' “ (jty IjJjsu O' 

■ Olijl-xaH 8JA Aaii UjAsj oI>^' Jjj' c£*^' 



£Uwul1 I AA JajjiJ ^lijj (jjlZjj *lakJI 



jJ uj CiUuajS (jC’ Sjlic- jA ^i*J) j! A.^.-v; ojSl (jiaau L^Ji 

^Ic- (jj^iajjsj ^A (ilSiSj tAJLllSI AAjAaJI j$£ (jljLSI la) (AjjOjJI AijJLaJl jjLj £-a 
.AJlaLk (jj£j Jflj ajai la Cibjlali ljjIIJIj JjifcwOI (jl^l 

la i_&2liu Uxui JaSluujJl (jA «.lai*J1 t aAI^j <jl (jlaj Ja :Ajjtj] ^iSI 
AAaO&i Jla l^utaLj (jLajVl lAl^jJ A-iaifr JjJULa. aIIUA (j| JjaJI (jlaj ajAui£ 

(Jjlflai a AAj tjAlSIj (jjiAuJl AjLibkj <jiajVl AjjjS AjuiLkj CsJ^_aJl Jja>j 

ajAj AjAj^j uj^' J-4C-J OjSlI AjI^j Jla Cilijisd (AlSliAj . (jlutil <J£ IaI^jj 

. lg_La alalsJI jlaluij 



|JAj (j^awu allij ^Uali <jj£!l |AA (_ji jOajai Ol^a-all (jl Aj 2 tilui V la^sj 

Jxhdlflj A_a Jla!l AoakJ) OjIajVI t A*t>y J2j iJaO sjSjj Vj alakJI ^-baA a^iL la 



^ n 



Q 1) ci^aJI^ ul^iiJI v_s^9 v_s^oJUzJI cicc^jjj^jO 



jj& jS jj£JI jl Slj-a t jl j^Aj V j£Jj tg-ualll Ija j* 

• UJ^Jt jl-^jl <_$JI & ‘f ^- 4 

t jl \d jiaj >ti (j^l j-a (."lajlJ-a" AuaIsJ! AIja^JI 9 ja jl Iaj 

|JA ^ 9Julx *Uu4 t Amm^j JS ^J*JI jSJj tj»jj^l <_>aJI |JA ^jiaalij «.Lmi! SLiAj-uia 
. 4iJ jj£I Jj^aUL 9 jjj jl jj9._Jau.Mj jl 4j& JJa2l Sjjmms IjAmaj£j jl£ y j<m ill 
jA "Uajua. ^,'ijC.Li jjjJ {.LaIsJI <ilSi£ tAjj j2> (JmsjVI jl (JaaIjj <j£>j L*£ jj| 
. IaAj .^umaII IaA jj£j jl j^AJ Vj i^\a ^Uajj Jaj|_)jjj liLLuiD CjIjx»aJI 



jAj t^lixLi La JUajj JajoiJI 9 AA Jajjj 4_uj£ Ijj-uiaj lijla jjjj ^jJI «.IaA*JI jl 



l^.jlc- JjUaj ^j-vlll lijL dlUA jl ASjj (jjJl « jLa Jjj» jjj^aII «.Ia1*JI *VjA 

jc-j filaments -la jus. jc. CiJaaj 4JI La£ tOl^x-*]! JUuIl ^.a~-v~j l _ r ailjj ^jUj 
!?Uaa^ ^yjU-all 9 ja j a Jail (diaJI) 4 _aK CuaJI t web ^uj jcj nodes .lie. 

V Uj|" :[l ©] ^.ua'iII l-i^J Ajjjj li^jA (iliaJil *Uic. jLS ±a.i jLa Jjj ^JUJI JjAj 
JaUj ."j^jaJI jjlll jjjjLua LjjS Uaja. Ua c£p ^jSH SjaIIj UjL (iluJ jl£ 
JajuaM jA UajA. Sl*a (j^jj 4_j| ^Jc. AJVaU (c£j) ^aK ^JUJI Iaa ^Aivuaj cjL£ ^xa 



^ rr 



( 11 ) cjj>JI ciJ_*jjJl 3 uljjiJI v_s ^9 v_s^oJUdl jbtcMJ cicc^jjj^jO 



lift iajji. j*Sull (Jjj IjaI 1 IgJl LojI J^jjj gu/ill 

■ gr j> ii ill 

Jla£.Vl aja jj tltax.ill ^cJliu 

lg-9^2 (jk ^jiaSUj ij\ ia>jj V Ail lAjlAcj A,aiacj Aj*sM a ift JLa^ £>a — 
LLaS tAjWJ ^Lalj o^aiSI o' ^■~~~ UiJ ' 1 Aj*iM J>^ tjj^axll 

£-aj t^v-a £-luL Oli ^ l$j 4&I j»-ui2S f.La*j*ll o' ALa Ajjjj 
( x$£ <jk AiiuLa dllUft (j£j AJI fjji u liftj HAj IjlaT ^$J1 V] guLill lift Ijjj pi 
cLa^Lus jji ^Ic- Aj^H a ift qa 1ja^2 p$& t^bu 4 S 1 I »g liJlA^l Jj£- Aj^fl aift 
(JA \x- jL A2j tUj^aC' Ci La jl*_a jA2 Aj*iM ail ^ja p£jij (jauj tjxft^uaC- 

.^uijl JSLuy Aj*s? 1 aift Qj^ij i_Aj^iij lift (jk alilx A_uj^ ^LluiS t jLln^j 

^jifr p^ Jlaf’l 4 uau 4 jj? U^aj Jla^Vl ajaj 4 a$ lAftj 

. JL^Sflj L-» 

aift <dHUftj t^l£*b aJjAuda Jajj^ qa <_ftlfcj ^Jlxll 111 jl ~ 

i Filaments aUkll l.^.j.a.^j LojI AiLaj Jaj^ ^a uiiljj ^jSJI ^uuullj JajjixJl 

(jjj Jajp 4_iJa£- (jhjZ t-iiLaj (Jjk dll liftj cCjj^H .JajjaJl aift aJla ^jSLlj 



i rr 



(11) c_)i>JI cu_*jjJI 9 I v_s^9 v_s\-oJaJI jbtcMJ clt -^- uj^o 



j'Uua]) Jajji. I$a3 "knots .SAC" (jC- (jjjAaJL s-Lakil jj Jj Ja jjaJl aiA 

Jalij J£ui ( j]c- qa 4_ai-u a CjU,.av~ J£uu tiuTVi 

l _ r kj IjU j£LSj .a$.Lia*jM aJjJji 



Au^liSl jjA 4_al£ JjjaSl (dikJl) 4_al£2 iAjIaK <_ji ]±z> jjoSJ jjiill <ji tr j*j 4jj 
Jla CiIaK 9JC. (jj^Ailujj a-LaluJI jj Cu,v . jj£l! 4a^uu]1 4_ji±!| ljAuS^ 4_ds1*JI 

a^A J£ jjJiSl U^J A J^* |C - jijii c4_a£^_a 4_uj t A2C- tiajj^ t^t-Luii" 

(_aluaj LjUj jjL^C .1 IjA jjjiJi t diaJI) ^ Ajuala. a.lvlj 4_aKj jjjIsuJI 

??cg)U*yi ajVi 

(AxLua jlajlj Ajji jc-j ^uuall IJA 4-al-wa jfr dllAll aLaic- CjA^JL — 
jjj Jju jj£lS A.jyujIH 4_il±J| <_flluu£l (jj Jj it .la. UjJaC- llui 4jjjijuj 
ll£j 4&t jxui 2 l |jU djlj Lsjj UA jjsj iilulaJI jaoxI] AjulaaJt CitiluuSVt 

!!jaaJa*j V) j^uiAj V bit j ^t.MU,ii*tH 

4ajLuuV1 AijSLAtt jjlaj j»sjjtj jC- iti-yitt llA Ig-aJi ^^ISI C>la_J*_aJI Jjta. j^ — 
^.U4i1l ( j Jj jj2jauj ^Jitt ^JjVt 3 >a] 1 IgJL (iUft]) {.Laic. A^Ljj t jj£Jli 

• 0L21» Jj> (>j 6 ^ £ 5 ^' {‘Jf*- 4 u' ^ Oi^i tyjjill 

^ n 



Q 1) cjj>JI c^i_*jjJl3 ol_>iiJ I v_s^9 v_s\-oiaJI jbtcMJ cicc^jjj^jO 



jA ol$' Jjjl (jiJI o' J* lAA cP ul^' jJaufllllj 

(Uuakj Vjjfift tj& AJl o^ajSf'j cIiIjIauJI ^ jLA) ^isj <Ujjl 3 ^) 

.[“V :o^ja3'] 



jLaftVI AjjiSl» ijZil UJ^JJi ‘illljl ^s- Jj ctiikijll lAA (ji — 

^jjljj t4-ajj£]| 4 j}U c£$*-^' Jjj^ j®Aj '-^' <ji ^."in\j t« < _ r ai*Jl 

a£jj A_Ly*JI Ail!) ■» uJi : JjAjj . ojjj-o&aS' Jljil Jj2ljj V Ol^wtflL 

A2 ^Jbu 4iil »g ojj-uiiail o^yll ?<_jjj] 1 ^uu jIa! j A (^^) A_aK ( _p*-a (jL 

^Uua]1» oft Aj*i?l s ^A^uilflj ^ Ijj-laa 



^uaj Jja.j jj^alLi 111 lj~ufnl (jjjJjjiJIj <_£jlaJl oji!l ^ «.LsJ*JI LaAi&j 
djA. AjLJa oft ojJAaoaj gJ’H' i" Jajjii oft ojJAsLLj ‘ frLa-ut!' ^ 
ijjjj Ujfl jjat ft Asujf JjS ol^' La ojj lalj ULUaj lAA o^' ! UajosJI aJA 

??AauSj Auaifr Jjjlia. ija ^jjj| 4j£jJLj al^ La 



oLajVI o-a Jjjaj C.utnll aJbjl Aluaij ^jA a^ajuall aJA o' u' cf*^ 

JpJI ^ift I’unl a^-ia Cil)aJLa ^ 1 ] A^LaJI o^'r 1 J^*-" 1 AA ^ o^aS t^yJbu <Uib 

^ re 



Q 1) cUljuuJ^ I v_s^9 v.s'-alaJI jbtcMJ clcc^jjj^jO 



IdA IjAuuSl (jjiSI *UkJ) ^Vj^J JljJ-uJ ^JjJl jlj . (jl^aSI lA£j l£uuJJ LjjjJjJ 

Ulij tAujjiH Sjjj-aH ®jA fjmj Jjfui ^ O^VjAH ojj^Li liVuaj ^oual! 

<U& jS ojaSI ^ <Uj&uu^] ^iSI o' (*^1) '-a ’^4^ 

\(jS^Ly^\ JjIuJI (jjiSI .lia Jjajjs ulj^ 

AuL Jjajj jjjlll o' jA tQ.ua.Hj tS'.jVuaa Qj^_ua cdJj o^r (JjA^ QjfrjLaua 
t^aJUJl #.Laj| t i\~rva ^ Jjiajlj JLaal^aj Ij&a OluiJC ^Uaj ojii] Auaouoj 
Jj^'j IguSlal Jb.buj tCil^auaH (jjj^LaJ JaJl^p. ^sj-uqS (jjl^LH (_flVV ^Haaj 
.AlaALi <_aj]l£j ^Jlj <.Aj£iLaC. jjj£Mj£ 5)^1 Jjaj tillj cjUan t-fijuj .l^iUSal 
^uuL llaL o' ‘<iH>“*-'' Uj^S' Ajlg-j V] j2ljli uUjl£aV' aAAj 

ol^l lAA (jSJj ! >uu t-iuJb U- 4 ul>^' ^._rwa js^Jjfl o) ^ JjAjj 

fjX SjajuaH sJA j»Ul ^jia j-jtkj J^2 I^buj djLu jAiH ljj £)£ j A 

o' 4 ^' J'- U ‘j ^%uiV' AJLujj Jj.luaj Jaj jfr 43il t-iUS Jj.lua ^Jc. (_£jLa JjJj 

AjjaH A-uHjJ Aiua] AluaJ Oj£j (jSj ‘J^'j J^' ‘"'v" 'AA ^ (3*44 

.^juiaAjj V <_,!!! AaJ)ajuaj oi$' o* 

\ rn 



Q 1) cjj>JI cLi_*jjJl9 uljjiJI v_s^9 v_sv-oJaJI jbtcMJ cicc^jjj^jo 



I CiljjJI [ \ ] 

OSS'! lOg-CL^ (Jjl jli i i^syJojjJI /)loVI [T] 

■ Y ♦ ♦ £ Og jjj iA9j£joJI jb jjj I joloVJ /xdoaJI Oljidl [T ] 

.T "T, Yb .o^oJLszJi ^SJI jb ■sSj^u^ojJLI >jLuo5JI [1] 

(_5Jg\JI AsJaJI Og^jj ijiLo jb i <~Sj ,n oJ I v _s\Jij_ > 9\J I jgb>o qjV ^-ijaJI CjLjjJ jzjxsto [o] 

.sbdl iJ>j-> ) 4 <X^cSis£> SjIjJI cjjstJI 

. Y ♦ *0 A9j£joJljb iYoH ^jO isS-iUI jg_>^aJJ Joj-^joJI ujjgjolaJI p^xstn [~l] 

. \ HAH Jgjjj_^l i<)g£jJI jb \ OY L^o i4jjjaJI clszJU I gjo^sjo ibj_cugJI /xa^ioJI [V] 

Gemini, Subaru & Keck, Discover large-scale funneling of matter onto a [A] 
.massive distant galaxy cluster, www.gemini.edu, 30 June 2004 

The Age of the Universe, Dark Matter, and Structure Formation, [4] 
.Colloquium on the Age of the Universe St, National Academies Press, 1998 

.N Katherine Flayles, Cosmic Web, Cornell University Press, 1984 [W] 

Robert A. Simcoe, The Cosmic Web, Americanscientist, Volume: 92 [U] 

.Number: 1 Page: 30, 1.30. 2004 

Maggie McKee, Washington DC, Mini-galaxies may reveal dark matter [1Y] 

.stream, New Scientist, 12 January 2006 

Our own Galaxy - the Milky Way, University of Cambridge, [IT] 

.www.cam.ac.uk 



^ rv 



Q 1) <^_aojJI 3 v_s^9 v_s\-oJUdl jbtcMJ 



BBC News Onlin, Supercomputer to simulate bomb tests, pi] 

.news.bbc.co.uk, 30 June, 2000 

Palle Moller, Johan Fynbo, Bjarne Thomsen, A Glimpse of the Very Early [ ) o] 
.Universal Web, European Southern Observatory, 18 May 2001 

Tim Radford, A duplicate universe, trapped in a computer, [n] 

.www.guardian.co.uk, June 2, 2005 



^ TA 



Ql) cu_*ajJl9 v_s^9 v_s'-oiaJI jbtcMJ 



4_ajIa. 

ol>^' o' ^bu <&' ^'>" Jj 1 ^' oj 

pl\xl) ^ji O' Vi ..^V-u-VI «-'JC>i <_yC-.li La£ jjialuu) ul]L qmA 

. .AjaIjlSI CiljajLA^l sA£j jj^uj LIj£ 

ji . .AjC^Lij AjxU 4_i^l1SLj tlj.ajuj ^bu j&\ l_iU£ liLab 

|JAj . .f£^A ^Uaj Jj3j Ci$.La. CiIa 1£]| j|.ic4 ^jjai . .4_«jlc-j AjLiliL^ 

UIajI UAjjj] 4_jLi£ ^ Cj|)^jlaSI a JA Jxa. o' 'j^ic- ^bu 4&I 4_a^j 0-« 

. jC 4 JJ IaiLoUJ 



. . . O^b*-" <-JJ 4ii Aa^JIj 



SjLiJ jahjj A r ub^_o]| l_u£])j CiVULai' Cilia ^Jc- 

CibLl £«uiL ^OLa-a — ^y^kJI JbaX-V' 

www.kaheel7.com 
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Q 1) co l _*jjJl3 ul^iiJI v_s^9 v_s^oJUdl jbtcMJ ,__L»c%SJI cicc^jjj^jO 




